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HOW TO USE THIS SOIL SURVEY REPORT 


HIS SURVEY of Hall County will serve 

several groups of readers, particularly 
farmers and ranchers who want information to 
help them plan the kind of management that 
will protect their soils and provide good yields. 
The survey describes the soils, shows their loca- 
tion on a map, and tells what they will do under 
different kinds of management. 


Locating the soils 


To find what kind of soils you have on your 
farm, first locate your farm on the Index to 
Map Sheets at the back of the report. To find 
your farm, you need to know the section, 
range, and township in which your farm is 
located. After finding the location of your 
farm, note the number of the rectangle it is 
in. Now turn to the map sheet with the cor- 
responding number. On this map, locate your 
farm by section or part of the section. This 
map will show you the symbols used to designate 
the soils mapped on-your farm. Use the Soil 
Legend to find the name of your soil or soils. 
Then turn to the Guide for Mapping Units near 
the back of the report to find the pages where 
your soils are described in detail. 

Suppose, for example,.an area located on the 
map has the symbol Hs. The legend for the 
detailed map shows.that this symbol identifies 
the soil as Hastings silt loam, 0 to 1 percent 
slopes. This soil is described in the section, 
Soils of Hall County, beginning on the page 
area for the soil in the Guide for Mapping 

nits. 


Finding information 


Few readers will be interested in all of the 
report, for it has special parts for different 

roups. The section, General Nature of the 

ounty, which discusses climate, early history, 
natural resources, agriculture, and other sub- 
jects, will be of interest mainly to those not 
familiar with the county. 

Farmers and those who work with farmers 
will want to learn about the soils in the subsec- 
tion, Descriptions of the Soils, and then turn 
to the section, Use and Management of Soils. 
In this way, they first learn how these soils 
can be’ managed and what yields can be ex- 
pected. The soils are grouped by capability 
units; that is, groups of soils that need similar 
management and that respond to this manage- 


ment in about the same way. All the soils in 
the county are placed in dryland capability 
units, but only soils suited to irrigation are 

laced in irrigated units, For example, Hast- 
Ings silt loam, 0 to 1 percent slopes, was placed 
both in dryland capability unit Tic-1 and in 
irrigated capability unit I-1. The manage- 
ment of dryland soils and irrigated soils are 
discussed in separate subsections, Table 2 
tells how much a farmer can expect to harvest 
from Hastings silt loam, 0 to 1 percent slopes, 
under two levels of management, where the 
soil is dry farmed and where it is irrigated. 

fRanehers will find helpful the subsection, 
Use and Management of Range Land. In 
table 3, soils are grouped in range sites and 
the dominant grasses that- grow under excel- 
lent range eanaitions are listed. A range site 
is © management group of soils used for range. 

Soil scientists and others interested in the 
ae aspect of soils will find information 
about how the soils were formed and how the 
are classified in the section, Genesis, Classifi- 
cation, and Morphology of Soils 

Students, teachers, and other users can learn 
about the soils and their management in vari- 
ous parts of this report, depending on their 
particular interests. Those interested in gen- 
eral soil areas wil! want to read the section, 
General Soil Map. This section tells about the 

rincipal kinds of soils and where they are 
ound. 

At the back of this report is a Guide for 
Mapping Units that will guide you to prac- 
tically everything in this report that is writ- 
ten about each soil. In this guide the map 
symbols for the soils of the county are in 
alphabetic order. Listed for each soil are the 
page numbers of its soil description and the 
discussions of its capability unit or units, 
range site, and woodland site. 
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This soil survey was made as a part of the 
technical assistance furnished by the Soil Con- 
servation Service to the Hall County Soil Con- 
servation District. Help in farm planning can 
be obtained from members of the SCS in the 
district, the county agricultural agent, or the 
staff of the State Agricultural Experiment 
Station. Fieldwork for this survey was com- 
pleted: in 195%. Unless otherwise stated, the 
statements in this report refer to the condi- 
tions in the county at that time. 
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ALL COUNTY, located in south-central Nebraska 
(fig. 1), has aland area of 540 square miles, or 345,000 
acres. It extends 24 miles from north to south and 23 
miles from cast to west. Grand Island, the county seat 
and largest town, is in the northeastern part of the county. 
Physiographically, the county consists of the valley of the 
Platte River, loessal uplands, and sandhills. The sub- 
humid, continental climate has wide seasonal and day- 
to-day variations; it is very cold in winter and very hot 
in summer. About two-thirds of the land in the county 
is cropland, almost one-fourth is in grass, and a small part 
is woodland. Since 1945, irrigation has become in- 
creasingly important. Corn is the principal crop, but 
there are also large acreages in wheat, alfalfa, and oats. 
Sorghum, soybeans, sugar beets, and hay are planted in 
Salle acreages. Sweetclover, tame grasses, rye, and 
vetch are grown for forage and as soil building crops. 
Cattle are raised for beef and for their dairy products. 
A few farms sell milk to large local dairies. In recent 
years the production of turkeys for sale has grown in the 
area around Grand Island. 


+ State Agricultural Experiment Station at Lincoln 


| 


farte 
. faa MILE: 

oar 

J a area 

aerinct 


Figure 1.—Location of Hall County in Nebraska. 


General Soil Map 


A general soil map that has been made from the data 
on the detailed soil map is at the back of this report. 
This general map shows 11 general soil areas, or soil 
associations, each identified by a different color and 
number. 

A soil association consists of different soils that occur 
together in a fairly uniform pattern. Within an asso- 


ciation, the pattern may be intricate or simple and the 
soils do not necessarily occur in equal proportions. But 
the soils in an association tend to be located in the same 
kind of topographic positions. . 

The general soil map and the discussion of the soil 
associations are intended only as a general guide to the 
characteristics or relative physical capabilities of the 
soils in different parts of the county. These parts of 
the report can be used in community or county plan- 
ning or for other general or overall use. They cannot 
be used as a basis for planning management of: farms 
or fields because they are too general for these uses. To 
learn about the soils and agriculture of a specific farm 
or ranch, use the detailed soil map and soil descriptions. 


Silty Uplands: Kenesaw-Holdrege 


Association 


This association consists of deep, silty soils that de- 
veloped. on uplands in ‘loess. Loess in’ Hall County is a 
yellowish, silty, windblown material. The soils in this 
association are level to steep and in. places are hum- 
mocky. They occur in two general: areas—one west and 
southwest of Cairo and the other extending in a band 
northeast and southwest of Doniphan. The. total area 
of this -association is 37,160 acres, or 11 percentof the 
county. : 

These soils are well drained and are moderately. to 
rapidly permeable. Their surface soils are medium acid 
to neutral, and their subsoils and substrata are slightly 
acid to slightly alkaline. 

The Kenesaw soils have a light-colored, thin to mod- 
erately thick, silt loam surface soil. These soils are 

oung and have had little or no structural development 
in the subsoil.- At depths of 10 to 36 inches is a cal- 
careous silt loam parent material. Kenesaw soils make 
up 58 percent of this association. 

The Holdrege soils have'a thick, dark, silt loam sur- 
face soil over a subsoil of brownish silt loam or light 
silty clay loam. Their substrata are undeveloped, pale- 
yellow, wind-deposited silt (Peorian loess). These soils 
occupy about 37 percent of this association. 

Smaller. acreages of several other soils occur in the 
Kenesaw-Holdrege association. Colby soils make up 
about 6 percent of this association and Hobbs soils about 
4 percent. The Hobbs soils occur in the widest upland 
draws. They have a‘dark-colored silty profile that de- 
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veloped from soil material washed down from the hills. 

Most of this association is cultivated. The soils re- 
spond well to irrigation. The Holdrege soils are some of 
the best agricultural soils of the county. Most of the 
steep slopes of the Kenesaw soils are in permanent pas- 
ture. Grain, which is sold, is grown on most farms, and 
a few cows, hogs, and chickens are raised for home use. 
Some farmers fatten cattle in small feed lots. Prac- 
tically all farms have access to gravel roads. 


Loamy and Clayey Uplands: 
Butler Association 


Hastings- 


This soil association is on uplands and consists of soils 
with moderately heavy to heavy subsoils that developed 
in Peorian loess. Most areas of these soils are nearly 
level, but next to drains some areas are gently sloping 
(3 to 7 percent) where erosion is moderate to severe. 
This association is in the southeastern part of the county. 
Tt has a total area of 23,960 acres and makes up 7 per- 
cent of the county. 

The main soils in this association have a surface soil 
of dark, friable, weak, granular silt loam that is 6 to 14 
inches thick. Slightly lighter colored than the surface 
soil, their subsoils are firm to very firm when moist and 
range from silty clay loam to clay. They are 16 to 30 
inches thick. The parent material is pale-yellow loess of 
silt loam texture. 

These soils are moderately slow to slow in perme- 
ability. Their surface soils are slightly acid to medium 
acid, and their subsoils are slightly acid to neutral. The 
substrata are slightly alkaline and contain moderate 
amounts of free lime. 

The Hastings soils have dark-colored silt loam surface 
soils that are 6 to 14 inches thick. Their subsoils are 
firm, grayish-brown or yellowish-brown silty clay loam 
with subangular blocky structure. These soils occupy 
about 65 percent of this association, 

The surface soils of the Butler soils are similar to 
those of the Hastings soils except that they have slightly 
gray subsurface layers. Butler soils have subsoils of a 
very firm, dark grayish-brown, prismatic silty clay or 
clay (claypan). These soils occupy about 26 percent of 
the association. 

Some areas of Scott and Fillmore soils are also in this 
association. The Scott soils occupy the lowest depres- 
sions, where water stands much of the year. Fillmore 
soils are also in depressions but are slightly higher than 
Scott soils and, when in native pasture, support a bet- 
ter growth of grasses. The Scott soils have thinner 
surface soils than the Fillmore soils, bit the subsoils of 
the soils in both series are heavy clay. The Scott soils 
make up.about 1 percent of this association and the 
Fillmore soils about 4 percent. In the remaining 4 per- 
cent of the association are the Hobbs soils, which occur 
in upland draws. that are occasionally flooded after 
rains. Figure 2 shows the relationship of the soils in 
the Hastings-Butler association as they occur in the 
southeastern part of the county. 

Most of this association is cultivated, and yields of all 
crops commonly grown in the area are good. The crops 
respond well to irrigation. The farms are mainly of the 
cash-grain type although most farmers raise a few cows, 


hogs, and chickens for home use. Good gravel roads are 
on most all section lines. 


Sandy Uplands: 
Association 


Valentine-Thurman 


This association consists of soils that developed on up- 
lands from sandy materials deposited by wind. In some 
places, the sandy materials are underlain with loess. The 
sandhills of Hall County are in this association. This 
association is in two general areas. The larger area is a 
band along the northwestern and north-central part of 
the county. The smaller area is along the south break 
to the valley of the Platte River. This association has 
a total area of 383,920 acres and makes up about 10 per- 
cent of the county. 

Most of the soils in this association have surface soils 
and subsoils of sandy loam, loamy sand, or fine sand. 
The subsoil normally is lighter colored than the surface 
soils. The substrata are variable in texture. These 
soils are slightly acid to medium acid. Because they are 
sandy, they absorb water readily. 

The main soils in this association are in the Valentine, 
Thurman, and Ortello series. “The Valentine soils make 
up about 65 percent of this association. These soils are 
rolling and undulating. They have thin surface soils 
of loose, gray, fine sand that overlie loose, pale-brown 
subsoils. The Thurman soils are nearly level to undu- 
lating. They have surface soils of dark sandy loam or 
loamy sand that are 5 to 12 inches thick and subsoils of 
light brownish-gray loamy sand. The substrata commonly 
are stratified sandy loam, loamy sand, and fine sand. 
Thurman soils occupy about 25 percent of this association. 

The Ortello soils have 20 to 36 inches of fine sandy 
loam over buried, medium to moderately fine textured 
layers. They make up about 10 percent of the associa- 
tion. Ortello soils are the best soils for farming in this 
association. They produce good yields under both dry- 
land and irrigated management. The largest areas occur 
northeast and southwest of Doniphan. 

About 80 percent of this association is in permanent 
pasture. The Valentine soils are too sandy, unstable, 
and droughty for successful cultivation. Some areas of 
Thurman soils are cultivated and produce fair to poor 
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Figure 2.—Topography, soils, and parent materials in the south- 
eastern part of Hall County. 
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crops. Fair to good stands of native grasses are grown 
on this land. The sandhills can produce an abundance 
of good forage. Large herds of beef cattle are pastured 
on these areas, especially in the northern part of the 
county. Some grazing is available throughout the year. 
Average farms and ranches are considerably larger than 
anywhere else in the county. Farmsteads are fewer. 
Some gravel roads are available, but many section lines 
are only trails and are not used for travel. 


Hord-Hall Association 


This association consists of deep soils on stream ter- 
races. These soils have dark, medium-textured surface 
soils and silty to moderately heavy subsoils. The soils 
eovlop in loess on high terrace levels and in a mix- 
ture of alluvium and loess on the lower terrace levels. 
Most of these soils are nearly level. The largest areas 
are on terraces of the Platte River Valley. They are 
also on side slopes along drains and on low ridges where 
erosion is moderate to severe. This association has a 
total area of about 54,750 acres and makes up 16 per- 
cent of the total area of the county. 

The surface soils range from 6 to 16 inches in thick- 
ness. The substrata materials are loess, sand, or mixed 
sand and gravel. The surface soils are slightly acid to 
medium acid, the subsoils are slightly acid, the substrata 
are neutral to slightly alkaline. All soils of this asso- 
ciation are well drained. 

The principal soils in this association are Hord and 
Hall soils. The Hall soils have dark, silt loam surface 
soils over moderately heavy, subangular blocky subsoils. 
They occupy about 11 percent of this association. Hord 
soils are similar to Hall soils, but have medium-tex- 
tured or loamy subsoils. Included with the Hord soils 
are humerous areas with subsoils and substrata of loam 
and sand. Hord soils occupy about 84 percent of this 
association. 

Included in this association are a few areas of the 
depressional Scott and Fillmore soils which make up 1 
percent of the association. Broken land makes up 8 per- 
cent, It occurs along stream banks and terrace edges. 
Hobbs soils oceupy about 1 percent of the association. 
They have deep, dark, silty profiles and are on colluvial- 
alluvial slopes at the base of loessal uplands. 

Soils of the Hord-Hall association are among the best 
agricultural soils of the county. They have medium in- 
ternal drainage and sufficient depth to store a good sup- 
ply of moisture. The soils respond well to irrigation in 
most places with little land leveling. They are high in 
natural fertility. Nearly all the soils are cultivated. 

Most farms are of the cash-grain type. Some dairy 
and general livestock farms are in this association north 
of Grand Island. A few farmers fatten cattle in small 
feed lots. Good gravel or hard surface roads are on all 
section lines. 


Deep Silty Terraces: 


Claypan Terraces: Wood River Association 


The soils in this association occur on the terraces in 
the valley of the Platte River. The soils generally de- 
veloped on nearly flat areas of less than 1 percent slope 
but are also on areas that slope to drains where erosion 


is moderate to severe. They are mainly in the west- 
central part of the county. This association occupies 
41,845 acres, or about 12 percent of the county. 

The soils in the Wood River association have thick, 
dark surface soils and grayish-brown to very dark 
grayish-brown claypan subsoils. The parent materials 
are loess on loess-covered high terraces, a mixture of 
loess and alluvium, or alluvium on the lower terrace 
levels. Mixed sand and gravel occur at depths of 4 to 
10 feet on the lower terraces. 

All soils of this association have very slow internal 
drainage because of the fine-textured, claypan subsoil. 
The surface soils are slightly acid to medium acid, and 
the subsoils are neutral to slightly alkaline. Free car- 
bonates normally are in the lower subsoils at depths of 
21% to 4 feet. 

The soils of the Wood River series make up 94 per- 
cent of this association. These soils have surface soils 
of dark-colored silt loam, 12 to 16 inches thick, over 
subsoils of dark grayish-brown, prismatic. and blocky 
silty clay or clay. Where Wood River soils occur on 
the higher terrace levels, the subsoils have certain alkali 
characteristics and may have a saline layer in the lower 
part. Crop growth is not affected unless the saline layer 
is exposed, A few areas of the depressional Scott and 
Fillmore soils occupy 2 percent of this association. Hall 
soils occupy about 8 percent of the area and Broken land, 
silty eroded terrace breaks, the remaining 1 percent. 

Nearly all areas of the Wood River association are 
cultivated. Under dryland farming, crop yields are 
relatively poor compared to yields on soils that have a 
more friable abeoil This is partly because the clay- 
pan impairs the penetration of roots. HEffective storage 
of water is limited mainly to the upper 12 or 14 inches 
of soil. Under irrigation, however, the claypan is kept 
moist and the roots of many crops can grow into this 
layer. At the same time, the top 14 inches are moist and 
supply the crop with sufficient water. The effect of the 
pan layer in limiting water movement and root pene- 
tration is thus greatly reduced on irrigated crops. 

As many irrigation wells are concentrated in this area 
as anywhere else in Hall County. Crop response to 1rri- 
gation is excellent, and some of the best yields are ob- 
tained on these soils. Nearly all farms are the cash- 
grain type. Most farmers keep a few cows, hogs, and 
chickens for home use. Nearly every section line has a 
good gravel or hard surface road. 


Sandy Terraces: Ortello-Thurman 


Association 


This association consists of deep sandy soils.on ter- 
races that are not affected by excess water and a unit 
that is made up of both deep and moderately deep soils 
on terraces. Most of these soils are nearly level and 
hummocky. They occur mainly in the northeastern and 
central parts of the county. The association covers 
29,075 acres, or about 9 percent of the county. 

The parent materials from which the soils formed are 
wind-deposited or wind-sorted sandy material, silty allu- 
vium or loess beneath an overblow of sandy material, 
and a mixture of loess and alluvium. 
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Soils of the Ortello-Thurman association vary from 
well drained to excessively drained. Permeability ranges 
from moderately rapid to very rapid. Because the sandy 
surface soil absorbs most of the rainfall, there is very 
little runoff except on the steeper slopes. Trosion is 
slight except on a few of the hummocky areas where it is 
moderate or severe. 

In this association are Ortello and. Thurman soils, the 
Hord-O’Neill complex, and the Hall-O’Neill complex. 
Thurman soils have dark, sandy loam or loamy sand 
surface soils, 6 to 14 inches thick. Their subsoils are 
lighter colored loamy fine sand. These soils may grade 
into loamy sand or fine sand at depths of 3 to 5 feet. A 
loamy substratum phase is mapped where these soils are 
underlain by a silty or clayey layer below 5 feet. Thur- 
man soils occupy about 83 percent of this association. 
Ortello soils are less sandy than Thurman soils. They 
have surface soils of dark loam. and fine sandy loam and 
subsoils of lighter colored fine sandy loam. A loamy 
substratum phase of the Ortello soils is also included 
with this association. Ortello soils occupy about 57 per- 
cent of this association. 

Soils of the Hall-O’Neill and the Hord-O’Neill com- 
plexes are in a general area just west of Grand Island. 
About 65 percent of the area in these complexes consists 
of deep soils that have loamy to sandy surface soils 
and upper subsoils. At depths of 24 to 30 inches, a dense 
clay loam layer occurs. This layer lies abruptly on a 
sand and gravel substratum. About 25 percent of the 
area in the complexes has loamy surface soils and clay 
loam subsoils that have a combined thickness of 20 to 86 
inches and overlie mixed sand and gravel. The remain- 
ing 10 percent of the area in these complexes is made up 
of shallow soils, 10 to 20 inches thick over mixed sand 
and gravel. The soils in these complexes occupy about 
7 percent of this association. 

A few areas of Valentine, Thurman, and O’Neill soils 
are scattered throughout this association. ‘These soils 
make up the remaining 8 percent of the association. 

Soils of this association are somewhat droughty un- 
der dryland farming. Many areas of Thurman soils are 
still in native grass. The Ortello soils and other soils 
in the association are good soils and well suited to 
irrigation. 

This is an area of cash-grain farms. Hogs, cattle, and 
chickens are raised primarily for home use. A few farm- 
ers have small feed lots where they fatten beef cattle and 
hogs for market. Practically all farms have access to 
gravel or hard surface roads. 


Imperfectly Drained Sandy Terraces: 
Ovina-Elsmere Association 


This association consists of soils on stream terraces in 
the valley of the Platte River. These soils are nearly 
level to hummocky. They occur in the north-central 
and northeastern parts of the county. There are 9,000 
acres in this association, which is 2 percent of the county. 

These soils have sandy loam or loamy sand surface 
soils. The subsoils and substrata range from clay loam 
to loamy sand. Permeability is rapid or very rapid and 
surface runoff is slow. These are imperfectly drained 
soils, and they havea high ground-water level or a perched 


water table. The relationship of the imperfectly drained 
sandy terraces to the sandy uplands and the saline-alkali 
terraces is shown in figure 3. 

The soils in this association are commonly mottled. 
The colors are generally dull browns and grays, indi- 
cating slow internal drainage or a fluctuating water ta- 
ble. Free lime is at various depths, and the surface soils 
and subsoils are slightly acid to slightly alkaline, 

The Ovina soils have sandy loam profiles, 86 to 60 
inches thick. Some areas have heavy substrata. These 
soils occupy about 65 percent of this association, The 


‘Elsmere soils have very sandy (loamy sand) profiles, 


36 to 60 inches thick, both with and without heavy 
substrata. They occupy about 35 percent of this asso- 
ciation. 

Most soils in this association are cultivated, but many 
areas adjacent to the sandhills are in native pasture. 
During wet years, these soils often cannot be cultivated 
for several days after rains because they are in low po- 
sitions and have slow internal drainage. Seedbed prep- 
aration is often delayed because the soils are wet. Nor- 
mally, crop yields are not so high as on the better drained 
soils, but during dry seasons, the crops benefit from the 
water table. A small part of these soils is irrigated. 
Irrigation has not developed so rapidly as in other parts 
of the county. 

The farms in this association are primarily cash-grain 
farms, but considerable livestock is raised in feed lots on 
the larger pasture areas. The livestock is mainly beef 
cattle. Good gravel roads are available to all farms. 


Shallow and Moderately Deep Terraces: 
O’Neill-Meadin Association 


This association occurs as a band of soils 14 to 2 miles 
wide along the southern edge of the terraces where they 
break to the bottom lands in the Platte Valley. These 
soils are nearly level except for the actual break to the 
bottom lands that has slopes of 8 to 50 percent. The 
largest. area contains much of the City of Grand Island 
and the Grand Island Airport area. Also in this asso- 
ciation is that area of the county locally known as Pov- 


Figure 3.—Ovina-Elsmere association in the north-central part of 
Hall County. 
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erty Ridge. <A total of 13,875 acres, or 4 percent of the 
county, is in this association. 

These soils are 10 to 36 inches thick over mixed sand 
and gravel. They have loam or sandy loam surface 
soils. They are noncalcareous throughout their profiles 
and are slightly acid to medium arial The percentage 
of gravel in the substrata varies considerably from place 
to place. 

O’Neill soils have thick, dark loam and sandy loam 
surface soils. Their subsoils are mostly sandy loam. 
They are 20 to 36 inches thick over mixed sand and 
gravel. These soils make up about 92 percent of this 
association. 

Meadin soils have only 10 to 20 inches of soil material 
over mixed sand and gravel. In most areas their sur- 
face soils are sandy loam, but there are a few areas of 
loam. Meadin soils occupy about 8 percent of this 
association. 

Most of the acreage in this association is used to pro- 
duce crops. Crops grown on these soils respond well to 
irrigation. Some areas of Meadin soils are in perma- 
nent pasture. Under dryland farming, the soils are 
droughty and crop yields are poor. Most farms are of 
the cash-grain type. Some cattle, hogs, and chickens 
are raised for home use on most farms. Practically all 
section lines have a good gravel road. 


Saline-Alkali Terraces: 
Exline-Wood River-Silver Creek Association 


This association consists of soils on stream terraces. 
These soils have a moderately and strongly saline-alkali 
layer or a calcareous clayey subsoil. A high water table 
has influenced their development. Their parent materials 
consist of loess on the high terrace levels and of allu- 
vium or mixed alluvium and loess on the lower terrace 
levels. Some of the alkali areas have a 2- to 12-inch 
layer of wind-deposited sandy material on the surface. 
These soils occur in broad flats or basins that are slightly 
lower than the surrounding soils. They are mainly in 
the northeastern and north-central parts of the county. 
About 16,050 acres, or 4 percent of the county, is in this 
association. 

These soils have surface soils of friable silt loam or 
fine sandy loam that range from 0 to 14 inches in thick- 
ness. The surface soils are light gray to dark gray and 
have crumb or weak granular structure. The well- 
developed, columnar, and blocky upper subsoils were 
formed in clay loam to clay materials. The lower sub- 
soils are moderately fine or fine-textured and may con- 
tain large amounts of free lime carbonate. Buried soils 
are common, 

Included in this association are the Exline and Silver 
Creek soils, the Wood River-Exline silt loams, and the 
Exline-Wood River silt loams. Areas of the Exline- 
Wood River silt loams are moderately to strongly af- 
fected by saline and alkali. The strongly affected areas 
have thin silt loam or sandy loam surface soils and 
strong,.columnar, claypan subsoils. The areas occur as 
slight depressions, commonly called buffalo wallows, in 
native pastures and as light-colored, cloddy, alkali spots 
in cultivated fields. These spots are 15 to 100 feet apart 
in the strongly saline areas and 50 to 400 feet apart in 


the moderately saline areas. In some of the alkali spots, 
the original surface soils have been blown away and the 
subsoils are exposed. 

Wood River-Exline silt loams have silt loam surface 
soils everywhere. Alkali spots are common but are not 
especially close together. The soils between the spots 
have 10 to 18 inches of dark-colored silt loam over clay- 
pan subsoils and resemble the soils of the Wood River 
series. Small areas of Hall and Hord soils occur within 
larger areas of Wood River-Exline silt loams. 

The Silver Creek soils have dark, thick, friable silty 
surface soils over fine-textured clayey subsoils that con- 
tain large amounts of free lime. Although the Silver 
Creek soils are not saline-alkali, they occur in close asso- 
ciation with the Exline and Wood River soils and, there- 
fore, are included in this association. 

The Exline-Wood River silt loams that are strongly 
affected by saline and alkali make up 56 percent of this 
association; the moderately affected areas of the Wood 
River-Exline silt loams make up 40 percent; and Silver 
Creek soils make up the remaining 4 percent. 

These soils are not so productive as the better drained 
soils on terraces. About 25 percent of the area is in 
native pasture and is fair for this purpose. Some areas 
are mowed for hay. Alfalfa, sorghum, and wheat do 
better than other cultivated crops. The alkali spots are 
difficult to cultivate. They dry out last after rains, have 
a cloddy surface when dry, and their heavy, sticky sub- 
soils are hard to plow. But these soils can be improved 
by lowering the water table. The results of some irri- 
gation developments indicate that this is possible and 
profitable. Land leveling and drainage improve these 
soils. 

There are few farmsteads in this association; the soils 
are in relatively low areas where crop productivity is 
limited. The farms are the cash-grain or general type. 
Some livestock is raised on nearly all farms. Good 
gravel or hard-surfaced roads are available throughout 
the area. 


Deep and Moderately Deep Bottom Lands: 
Wann-Leshara-Cass Association 


This association consists of all soils on bottom lands 
that are thicker than 20 inches over sand and gravel 
except those with loamy sand or sand profiles. The areas 
are nearly level with few drains. A small amount of 
hummocks are included. This association occurs on the 
bottom lands in the valleys of the Platte and South Loup 
Rivers. It covers 48,450 acres, or about 15 percent of 
the county. 

The soils in this association have naturally well drained 
and imperfectly drained profiles and profiles in which 
the natural drainage has been changed or altered. The 
textures of the surface soils range from moderately fine 
to moderately coarse. The textures of the subsoils range 
from fine to moderately coarse. 

The Cass soils are well drained. They have loam or 
sandy loam surface soils and sandy loam subsoils. These 
soils are at least 20 inches thick over mixed sand and 
gravel. They make up 15 percent of the association. 
Wann soils are similar to the Cass soils but developed 
under somewhat poor or imperfect natural drainage. 


6 SOIL SURVEY SERIES 1957, NO. 12 


They have a higher ground-water level than Cass soils. 
Wann soils make up 48 percent of the association. Les- 
hara soils are deep, silty soils that developed under some- 
what poor drainage and are calcareous at the surface. 
They occupy 21 percent of the association. 

The Volin soils are well-drained, noncalcareous, deep, 
silty soils. They make up 8 percent of the association. 
Lamoure soils are deep, calcareous soils that have silt 
loam surface soils and fine-textured subsoils. They oc- 
cupy 18 percent of the association. A few areas of Sarpy 
loamy fine sand are included in this association. 

Most of this area is in crops. Many fields are irri- 
gated. Because they benefit from the moderately high 
ground-water level, the imperfectly drained soils com- 
monly produce more than the soils on terraces and up- 
lands during periods of drought. Corn, sorghum, wheat, 
and alfalfa are the main crops. 

Most farms raise a few cows, hogs, and chickens for 
home use. Good gravel roads are available to most 
farmers. On islands of the Platte River, the roads are 
usually trails and do not follow section lines. 


Very Sandy and Shallow Bottom Lands: 
Platte-Sarpy Association 


This association consists of soils formed from recent 
alluvium and wind-deposited sands. Most areas are 
abandoned channels in the lowest elevations in the 
county; the association is crossed by many drains that 
range from 5 to 80 feet in width and 1 to 6 feet in depth. 
The soils in this. association are on the bottom lands 
along the Platte River. This association consists of 
28,940 acres, or 8 percent of the county. 

Platte soils are shallow and very shallow, 6 to 20 inches 
thick over coarse sand or mixed sand and gravel. Their 
surface soils range from silty clay loam to sandy loam. 
The Platte complex includes soils of both the Platte and 
Wann series. Most of the Wann soils in this complex 
are moderately thick over gravel. Soils of the Platte- 
Sarpy complex are also in this association. The Platte 
soils mapped separately, Platte-Wann complex, and 
Platte-Sarpy complex make up about 80 percent of this 
association, 

The Sarpy soils are on many discontinuous sand ridges, 
3 to 10 feet high. They are excessively drained and 
occupy about 8 percent of the association. 

A few small areas of other soils are also in this asso- 
ciation. Barney soils are poorly drained and consist of 
10 to 20 inches of loam and sandy loam over a sub- 
stratum of mixed sand and_gravel. They make up 5 
percent of the association. Barney soils have a higher 
water table than any other soil in the Platte Valley. 
Riverwash, which occupies 6 percent of the association, 
consists of sand bars and some small sand islands along 
the Platte River. Loup soils occur in the valley of the 
South Loup River. They have a high water table 
throughout the year. Their surface soils and subsoils 
are silty clay loam to sandy loam. Their substrata 
are fine sand and medium sand. Loup soils occupy less 
than 1 percent of this association. 

The largest acreage in this association is in perma- 
nent pasture. Many areas are mown for native hay and 
are normally excellent for this purpose. A few of the 


more level areas are cultivated. Most of the acreage in 
this association, however, is either too shallow, too sandy, 
or too wet for successful cultivation. The channeled 
areas are difficult to cross with farm machinery. Many 
trees occur, mainly along the river channels. But some 
fields containing soils of the Platte-Wann complex have 
been leveled and produce fair to good yields under irri- 
gation. Corn and sorghum are the most commonly 
grown crops. 

Very few farmsteads are in this association. Gravel 
roads are common but are not available to all areas. Some 
of the islands are inaccessible by ordinary means of travel, 
because the channels of the Platte River break up the 
network of roads. The road system is adequate for the 
type of agriculture sustained. 


Soils of Hall County 


In this section, first the general nature of the soils in 
the county is discussed. Then, the mapping of soils is 
described and some technical terms are explained. 
Finally, the soil series in the county and each soil in 
the series are described. 


General Nature of the Soils 


Practically all the soils in Hall County have formed 
under grass vegetation. Their parent materials are loess, 
a silty wind-blown deposit; alluvium, or a water-trans- 
ported deposit; mixtures of loess and alluvium; and 
eolian, or wind-deposited, sands. The soils vary widely 
in texture, color, consistence, and content of organic mat- 
ter. Practically all the soils have surface horizons of 
medium texture or coarser. The only soils with clayey 
surface horizons are on bottom lands or in local areas 
where erosion has removed the original surface soils. 
The texture of the subsoil ranges from clay to mixed 
sand and gravel. Buried soils are common in some areas. 

A large part of the soils on bottom lands and many of 
the imperfectly drained soils on terraces are calcareous 
at the surface. In most soils on silty terraces and up- 
lands, free lime is present in the substrata. In the young 
loessal soils, lime may be present at depths of 10 to 20 
inches. The sandy soils on uplands are noncalcareous. 
The surface layers of most soils on terraces and uplands 
are slightly acid to medium acid, and the subsoil layers 
are slightly acid to neutral. Normally, acidity decreases 
as depth in the profile increases. 

Poorly drained and very poorly drained soils make up 
about 3 percent of the county, imperfectly drained soils 
38 percent, well-drained soils 35 percent, somewhat ex- 
cessively drained soils 17 percent, and excessively drained 
soils 7 percent. 

Texture, slope, depth, and natural drainage of the soils 
largely determine how the soils are used. Deep, medium- 
textured, well-drained soils are generally the most pro- 
ductive. If soils are irrigated, however, those having a 
claypan do almost as well as the deep, well-drained soils. 
The moderately sandy and moderately deep soils are 
droughty under dryland management, but their response 
to irrigation is excellent. Practically all of the poorly 
drained soils and a large part of the imperfectly drained 
soils are used for pasture. Under dryland management, 
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the imperfectly drained soils generally yield more than 
the well-drained soils. This is because the crops on the 


imperfectly drained soils benefit from the high water. 


table. The excessively drained soils on sandhills are too 
droughty and unstable for successful cultivation; they 
are used almost entirely for pasture. 


How Soils are Mapped and Described 


The scientist who makes a soil map works mostly on 
foot. He walks over the land and digs or bores many 
holes so that he can examine the material in the different 
layers that make up each soil. He measures steepness 
of slope with a hand level. The scientist observes the 
lay of the land, the crops and wild plants and how they 
grow, the underlying material wherever it is exposed, 
and any other feature about the nature and extent of the 
soil that he can. On an aerial photograph, which is 
used as a map, he draws boundary lines between the dif- 
ferent soils, or mapping units. 

The soil scientist describes soils and designates each 
soil layer, or horizon, with a letter symbol. The horizon 
at the surface, designated as the A horizon, is the layer 
from which soluble material and clay particles have been 
removed by percolating water as the water moved down- 
ward. The A horizon may be subdivided into the Ai 
horizon, A, horizon, and so on. The depth of the soil 
horizons are measured from the surface downward. The 
subsoil of many soils, or the B horizon, is one in which 
clay and soluble material have accumulated. The B hori- 
zon may be divided into horizons B,, Bz, Bs, and so on. 
Material immediately under the true soil is called the C 
horizon, or parent material, if the material appears to 
be about the same as that from which the soil was formed. 
If it is different, or nonconforming, it is called the D 
horizon. 

The color of a horizon may be described by descrip- 
tive words or by Munsell notations for each color. Mun- 
sell color notations consist of a combination of letters 
and numbers such as 10YR 3/2. In addition to standing 
for the descriptive name very dark grayish brown, which 
is the name of the hue, this symbol tells us the value and 
the chroma of the color. The use of Munsell notations 
for describing the color of soils is explained more fully 
in the Soil Survey Manual (9).2 

Tn descriptions of soils, the term texture refers to the 
relative proportions of the different sizes of mineral 
grains—sand, silt, and clay—that make up the soil. 
Loamy sand is the name for a soil that contains mostly 
sand and a small proportion of grains finer than sand. 
A clay contains enough fine material to make it plastic 
and sticky when wet. Most of the other textures lie 
between sand and clay. 

Structure refers to the arrangement of the soil grains 
into lumps, granules, or other aggregates. If a horizon 
has structure, we need to know three things about the 
ageregates: their strength or grade (weak, moderate, or 
strong); their size (very fine, fine, medium, coarse, or 
very coarse); and their shape (platy, prismatic, col- 
unmnar, blocky, subangular blocky, granular, or crumb). 
An example of a term for structure consisting of these 


1Italicized numbers in parentheses refer to Literature Cited, 
p. 182. 
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three parts is moderate, fine, granular. Soils without 
definite structure are single grain if they are sand and 
are massive if they are clay. Consistence refers to the 
feel of the soil and the ease with which a lump can be 
crushed. 

The type of boundary that separates each horizon from 
the one below is also given in soil descriptions. Bound- 
aries can be abrupt, clear, gradual, or diffuse, and at the 
same time smooth, wavy, irregular, or broken. A clear, 
wavy horizon boundary is one that is 1 to 24% inches 
wide and has pockets wider than their depth. 

Some soil features that occur in areas too small to 
map, or areas less than 5 acres in size, are shown by 
special symbols on the soil map.. These symbols are de- 
fined in the legend on the soil map. 

Soils are placed in ‘the categories series, type, and 
phase on the basis of the characteristics observed in the 
field by the survey team and determined in a laboratory by 
tests. The soil type is the basic unit of classification. 
It may consist of several subdivisions, or phases. Soil 
types that resemble each other in most of their charac- 
teristics are grouped in soil series. 

Soil series—Two or more soil types are placed in the 
same soil series if they differ in texture of the surface 
soil but are otherwise similar in kind, thickness, and 
arrangement of soil layers. In some areas, however, 
only one soil type of a particular series may occur. Each 
series is named for a place near where it was first 
mapped. 

oil type:—Soils similar in kind, thickness, and ar- 
rangement of layers in the profile, including the texture 
of the surface soil, are classified as a soil type. 

Soil phase —Because of differences other than those of 
kind, thickness, and arrangement of layers, some soil 
types are divided into two or more phases. Variation in 
slope, degree of erosion, and depth of the soil over the 
substratum are examples suggesting dividing a soil type 
into phases. 

As an example of soil classification, consider the Wann 
series and the soils in this series that occur in Hall 
County. This series has two soil types in the county 
that are divided into phases as follows: 

Series— 
Wann, 

Types— 
Wann fine sandy loam. 
Wann loam. 

Phases— 
Wann fine sandy loam, deep. 
Wann loam, deep. 
Wann loam, deep, saline. 

Miscellaneous land types.—These land types are not 
placed in soil series but are identified by a descriptive 
name. In Hall County, the miscellaneous land types are 
Alluvial land, Broken land, and Riverwash. es 

Soil complex.—When two or more soils are so intri- 
cately associated that it is not feasible to show them 
separately on the soil map, they are mapped together 
and called a soil complex. Platte-Sarpy complex is an 
example of a soil complex mapped in this county. 

Soil variant—A soil is called a soil variant if it 1s 
closely related to the soils in an established series but 
differs from the soils in that series in at least one char- 
acteristic. Actually a soil variant ought to be in a soil 
series that differs from the one named, but it is of such 
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small extent or has not been studied sufficiently to jus- 
tify the establishment of a new series. A soul, there- 
fore, may be recognized and defined as a variant in one 
survey area and later be designated as a separate series 
if found to be of large extent. Hord silt loam, thin 
solum variant, is an example of a variant mapped in 
this county. 


Descriptions of the Soils 


This subsection is provided for those who want de- 
tailed information about the soils in the county. It de- 
scribes the single soils, or mapping units; that is, the 
areas on the detailed soil map that are bounded by lines 
and are identified by a symbol.~ For more general in- 
formation about the soils, the reader can refer to the 
section, General Soil Map, in which the broad patterns 
of soils in the county are described. 

In the descriptions that follow, the soils in a series are 
first discussed as a group by describing important fea- 
tures that apply to all the soils in the series. The loca- 
tion of the soils in the county is given as well as the 


position of the soils in the landscape. Some of the 
nearby or similar soils are named and compared with 
the soils in the series being described. The general de- 
scription of the series is ended with a broad statement 
that, tells how the soils are used. 

Following the description of each series are descrip- 
tions of each soil in the series. Generally these de- 
scriptions tell how the profile of the soil described dif- 
fers from the one described as representative of the se- 
ries. They also tell about the use and suitability of the 
soil described and something about its management 
needs. 

Block descriptions of profiles, which give details layer 
by layer, are not given in this subsection. A profile rep- 
resentative of each soil series is described in the section, 
Genesis, Classification, and Morphology of Soils. 

Some of the terms used in the soil descriptions are 
defined in the preceding subsection, How Soils Are 
Mapped and Described. Other terms are described in 
the Glossary at the back of this report. Table 1 lists 
the acreage and proportionate extent of each soil mapped. 
The location and extent of the soils in the county are 
shown on the soil map. 


TaBLe 1.— Approximate acreage and proportionate extent of the soils 


Area Extent 


Percent 


Alluvial land sc2--cecesccssereseceeweencccs 1, 159 3 
Barney loam 2 25) sho stseccu cece esocca sce 1, 450 4 
Broken land...22.----s-2ss-seicnacnennnecesss 2, 284 .7 
Butler silt loam__......--------------------- . 6, 354 1.8 
Cass fine sandy loam, deep.. 4, 686 14 
Cass fine sandy loam_..._-- 4 
Cass loam, deep__--...--------------- 13 
Cass loam ...22l-c session eece se Soe ne wesc sled 4! Li 
Colby silt loam, 7 to 11 percent slopes.._.-.-.- 5 
Colby silt loam, 11 to 30 percent slopes.---_--- 2, 589 .8 
Elsmere fine sandy loam_....--.------------- 103 Q) 
Elsmere loamy fine sand___.-.--------------- 3, 409 1.0 
Exline-Wood River fine sandy loams.-_------- 1, 910 6 
Exline-Wood River silt loams__....------.---- 6, 645 1.9 
Fillmore silt loam___------------------------ 2, 282 .7 
Hall silt loam, 0 to 1 percent slopes_.----.---- 16, 953 4.9 
Hall silt loam, 1 to 3 percent slopes__.-...--.. 519 2 
Hall silt loam, 3 to 7 percent slopes, eroded_- -- 339 wiley 
Hall-O’ Neill complex, 0 to 1 percent slopes_..-- 820 .2 
Hastings silt loam, 0 to 1 percent slopes_.__.-- 9, 172 2.7 
Hastings silt loam, 1 to 3 percent slopes__-__-- 4, 425 1.3 
Hastings silt loam, 3 to 7 percent slopes, eroded_| 1, 471 4 
Hastings complex, severely eroded_..-.------- 161 (C1) 
Hobbs silt loam, 0 to 1 percent slopes_._-._-_- 3, 324 1.0 
Hobbs silt loam, 1 to 3 percent slopes... -...- 516 2 
Holdrege silt loam, 0 to 1 percent slopes..-__-_ 1, 836 5 
Holdrege silt loam, 1 to 3 percent slopes_-.__--- 4, 070 12 
Holdrege silt loam, 3 to 7 percent slopes-_....- 2, 068 26 
Holdrege silt loam, 3 to 7 percent slopes, eroded. 995 3 
Holdrege silt loam, 7 to 11 percent slopes_-_-_-- 483 eal 
Holdrege silt loam, 7 to 11 percent slopes, 

eroded. fos o Sct coo cea e beso eeeecee 1, 133 3 
Holdrege-Colby complex, severely eroded... --- 3, 246 .9 
Hord silt loam, 0 to 1 percent slopes_....-...- 24, 259 7.0 
Hord silt loam, 1 to 3 percent slopes___.--_--- 537 2 
Hord silt loam, 3 to 7 percent slopes, eroded__-| 2, 113 6 
Hord silt loam, thin solum variant, 0 to 3 per- 

Cent Slopes. 22642 S25 oe leh ee bea ee 6, 290 1.8 
Hord silt, loam, thin solum variant, 3 to 7 per- 

cent slopeswesu cascade esac sae te seen ceed 238 pk 


1 Less than 0.1 percent. 


Soil Extent 
Ares Percent 

Hord-O’ Neill complex, 0 to 1 percent slopes._..} 1, 205 0.3 
Kenesaw silt loam, 0 to 1 percent slopes__-__-_- 3, 509 10 
Kenesaw silt loam, 1 to 3 percent slopes._--_--- 10, 159 2.9 
Kenesaw silt loam, 3 to 7 percent slopes....--- 3, 892 li 
Lamoure silt loam.__-...-.-- fee seeoet sos 1, 808 5 
Lamoure silt loam, saline 739 .2 
Leshara fine sandy loam_.....-.-.----------- 656 2 
Leshara silt loam__-_-------.---..-.-------- 9, 832 2.8 
Leshara silt loam, saline-____.-------------.- 467 Jl 
Loup loamzs2202. 2502 sees che ae 162 QQ 
Meadin loamy sand, 3 to 11 percent slopes. .__- 329 aL 
Meadin sandy loam, 0 to 1 percent slopes_-__-_-- 1,178 .3 
O’Neill loam, 0 to 1 percent slopes__--...-..--- 10, 210 3.0 
O’Neill loam, 3 to 5 percent slopes, eroded_-__-- 675 2 
O’Neill sandy loam, 0 to 1 percent slopes___-__- 901 3 
O’Neill sandy loam, 3 to 7 percent slopes, 

Groded siso2 230 we took sk Sed eee ores 200 
Ortello fine sandy loam, 0 to 3 percent slopes__._| 2, 394 
Ortello fine sandy loam, 3 to 7 percent slopes.._| 1, 205 


Ortello fine sandy loam, loamy substratum, 0 
to 3 percent slopes.....--.---------------- 10, 453 3. 
Ortello fine sandy loam, loamy substratum, 3 


to 7 percent slopes.._....-...-...----4.--- 2, 031 
,Ortello loam, 0 to 1 percent slopes..-_-------- 4, 055 1 
Ovina fine sandy loam__-_-.----.----------- 3, 663 1 
Ovina loamy fine sand______.-..-22-- 2 eee 2, 420 
Platte loam. sc.c-cccecsou ce ccsesteecesesc- 12, 361 3 
Platte-Sarpy complex__-__--.--------------- 697 


Platte-Sarpy complex, channeled_.._.___..... 2, 728 
Platte-Wann complex_......-..---.------ -- : 


Platte-Wann complex, channeled.-.-----.---- 545 
Riverwashs oo. sSeecdec tae chee tees Sa 1, 872 
Sarpy fine sand________--_--_.---------.--- 979 
Sarpy loamy fine sand, 0 to 3 percent slopes_ -__ 941 
Sarpy loamy fine sand, 3 to 7 percent slopes____ 300 
Scott silt loam. _.____...__..---- +2. 624 
Silver Creek silt loam_____..-...-.-----.---- 823 
Thurman fine sandy loam, 0 to 3 percent slopes_| 2, 644 
Thurman fine sandy loam, 3 to 7 percent slopes._| 1, 184 
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Thurman loamy fine sand, 0 to 3 percent slopes. 3, 026 
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TaBLe 1.—Approrimate acreage and proportionate extent of the soils—Continued 


Soil Area Extent 
Acres Percent 
Thurman loamy fine sand, 3 to 7 percent slopes_| 5, 056 1.5 
Thurman loamy fine sand, loamy substratum, 

0 to 3 percent slopes.____...-.------------ 38, 031 9 
Thurman loamy fine sand, loamy substratum, 

3 to 7 percent slopes...-..-.--------------- 1, 341 4 
Thurman loamy fine sand, wind eroded_ -| - 918 .3 
Valentine fine sand..___..___.-..----------- 21, 488 6. 2 
Volin silt loam____.-_-_-.---.-------------- 6, 625 1.9 
Wann fine sandy loam, deep 3, 548 - 10 
Wann fine sandy jloam._.._...-..----------- 824 2 
Wann loam, deep___-_---_---.---- eee Sere 7,714 2. 2 


Soil Area | Extent 
Acres Percent 
Wann loam, deep, saline.....---------------- 357 el. 
Wanniloam. 2) 2ec. 2s 025 Ate eee eee eee 5, 297 1.5 
Wood River silt loam, 0 to 1 percent slopes.___| 37, 251 10. 8 
Wood River silt loam, 1 to 3 percent slopes._._} 1, 037 3 
Wood River silt loam, 3 to 7 percent slopes, 

CTOdCd |. Saeco etwas Se oben ceb eee Tete 2, 437 7 
Wood River-Exline fine sandy loams__---.----- 1, 870 5 
Wood River-Exline silt loams_._------------- 3, 975 1.2 
Streams and stream channels__.--._.-------- 9, 080 2.6 

MOTE cipal RL ile 1S te DS 345, 600 100. 0 


Alluvial land 


Alluvial land (Sy) Mapped together in this land type 
are soils that occur in the lowest bottom-land areas ad- 
jacent to the Wood River and Dry Creek. Deposits of 
fresh alluvium are added by floods each time waters rise 
above their channels. 

Where these soils occur along Dry Creek, they con- 
sist mainly of a dark loamy surface horizon over a 
slightly colored loam or sandy loam subsoil. A sand 
substratum is at depths of 24 to 42 inches. The upper 
horizon is stratified in many places. 

Along the Wood River these soils occupy 100- to 500- 
foot wide strips. The fresh alluvium is dominantly 
Stee but it is stratified with clayey and sandy mate- 
rials, 

Alluvial land has a gradual slope downstream. The 
areas are too small for profitable cultivation. Along the 
Wood River, they are covered with a dense growth of 
trees and brush. The soils mapped as Alluvial land are 
not tillable. Along ‘Dry Creek they support a fair 
growth of grasses. Practically all these areas are used 
for pasture. A few small patches along Dry Creek are 
cultivated and. produce ‘fair crops of corn and sorghum 
when they are not flooded. 

The soils of this land type are in dryland capability 
unit VIw-1, the Overflow range site, and the Moderately 
wet woodland site. They are not suitable for irrigation. 


Barney series 


The Barney series is made up of poorly drained_bot- 
tom-land soils in the valley of the Platte River. They 
consist of 10 to 20 inches of medium and moderately 
coarse textured recent alluvium that overlies a sub- 
stratum of mixed sand and gravel. The ground-water 
level is above the surface during the wettest seasons of 
the year, and at depths of 3 to 4 feet during the driest. 
These soils receive runoff from higher areas. In some 
places, small drains cross these areas and carry surface 
water to larger drains and streams. 

These soils have a gray to dark-gray loam or silt loam 
surface horizon, 5 to 10 inches thick. This horizon is of 
a moderate crumb structure and is friable when moist. 
The surface horizon grades to a lighter colored (gray- 
ish brown) stratified loam, silt loam, very fine sandy 
loam, or sandy loam. In this lower horizon, medium to 
coarse, yellowish stains are common. The structure is 


nearly massive but breaks to coarse irregular fragments. 
This horizon is friable whén moist and slightly hard 
when dry. In some places it contains much lime, but 
in most places sampled it was noncalcareous. A coarse 
sand or mixed sand-gravel substratum is at depths of 10 
to 20 inches. This material is strongly marked with 
brownish and reddish blotches in the upper 2 feet, but 
these blotches are less common with depth. 

. Barney soils have a higher ground-water level than 
the Elsmere, Wann, or Platte soils. They resemble the 
Loup soils in drainage. The Barney soils have a sand- 
gravel substratum ; te Loup soils, in contrast, have a 
substratum that is sand and fine sand. 

The Barney soils are in permanent pasture or native 
hay meadow. When pastured, these areas become boggy. 
Small mounds 4 to 18 inches in height and 4 to 12 
inches in diameter form. Some.areas have three or four 
of these mounds per square yard, and they lower the 
value of the land. If the soils temain in native meadow, 
the bog condition does not develop and the grasses produce 
good yields of hay. 

The most common vegetation in pastured areas is 
prairie cordgrass, teedgrass, sedges, and cattails, A few 
small, slightly high areas produce bluestem, switchgrass, 
and Indiangrass. These soils are too wet for cultiva- 
tion. One soil of this series was mapped in the county. 

Barney loam (0 to 1 percent slopes) (8a)—This soil is 
not suitable for irrigation and is too wet for cultivation. 
Tt is in dryland capability unit Vw-1, the Wetland range 
site, and the Wet woodland site. 


Broken land 


Broken land (8!).—In this land type are soils on short 
side slopes along shallow, intermittent drains. They are 
on stream terraces along the Platte River and also on 
short, steep slope breaks along the Wood River and along 
Prairie, Silver, Dry, and Moores Creeks and some of 
their tributaries. The areas are long and narrow. These 
soils have moderate permeability and moderate water- 
holding capacity. Surface runoff is rapid. 

The texture varies. The profiles are mostly silty but 
in places contain horizons of clayey or sandy materials. 
Coarse sand or mixed sand and gravel is at depths of 4 
to 8 feet at the lower levels on the terraces. Higher on 
the terraces, this coarse material occurs at depths of 20 
to 40 feet. In many places soil development is entirely 
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lacking; raw alluvium or loess crops out on the slopes. 
North of Grand Island, small areas having a sandy loam 
surface soil or subsoil are included with this unit. 

Generally, the soils of this mapping unit are culti- 
vated where the slopes are not more than 16 percent. 
Crop yields are low, however, and erosion is difficult to 
control. Most areas with slopes of more than 16 percent 
are in permanent vegetation—grass, trees, brush, or an- 
nual weeds. Many tree roots are exposed by the cutting 
action of fast-moving waters when the streams are near 
flood stage. 

As a unit, these soils are too steep for cultivation. 
They are in dryland capability unit VIe-1, the Silty 
range site, and the Silty to clayey woodland site. Irri- 
gation is not suitable for these soils. 


Butler series 


The Butler series consists of claypan soils of the up- 
land that developed in Peorian loess, They occur south 
and east of Doniphan, in the southeastern part of Hall 
County. The soils are in low, flat areas that lie between 
the poorly drained depressions and the well drained, 
very gently sloping ridges. 

Butler soils have a medium to slightly acid, dark 

rayish-brown silt loam surface horizon that ranges 

rom 10.to 18 inches in thickness. It is of weak granu- 
lar structure and is friable when moist. The subsurface 
horizon is noticeably grayer in the lower part than in 
the upper part when the soils are dry. The subsurface 
layer grades abruptly to a neutral to moderately alka- 
line, gray to dark-gray silty clay subsoil having colum- 
nar-prismatic structure. The subsoil is called a “hard- 
pan” or “gumbo layer” by farmers because it is sticky 
when wet and very hard when dry. It ranges from 18 
to 80 inches in thickness. The lower part of the sub- 
soil is olive-gray silty clay loam of subangular blocky 
structure. It grades to mildly alkaline and calcareous 
yellowish parent material, which is loess of silt loam 
texture. : 

The Butler soils occur with the Scott, Fillmore, Hast- 
ings, and Holdrege soils. They resemble the Fillmore 
soils but occupy level areas. Butler soils occur on higher 
elevations than the Scott soils and have a thicker sur- 
face horizon. They are at lower elevations than the 
Hastings and Holdrege soils and have a more clayey 
subsoil. 

Most areas of the Butler soils are under cultivation. 
They respond well to irrigation. Where these soils are 
still in native pasture, the grasses are now chiefly big 
and little bluestem, buffalograss, and grama. One soil 
of this series was mapped in this county. 

Butler silt loam (0 to 1 percent slopes) (Bu).—Most of 
this soil is on slopes of less than 1 percent. A few acres 
on slopes of 2 percent are included. 

Dryland crops, particularly corn, may not yield well 
because the very slow permeability in the heavy subsoil 
makes the soil droughty. Winter wheat and alfalfa do 
better than corn. All irrigated crops, especially corn, 
respond well to additional water. 

For the areas on slopes of 2 percent, terraces, contour 
farming, and bench leveling are desirable ways of re- 
ducing soil and water losses. The drought hazard is 
more serious than on the more nearly level areas. 


This soil is in dryland capability unit TIs-2, irrigated 
capability unit IIs-2, the Silty range site, and the Silty 
to clayey woodland site. 


Cass series 


The Cass. series consists of somewhat excessively 
drained, deep and moderately deep bottom-land soils that 
have a sandy subsoil. They are forming in recent sandy 
alluvium. Mainly they are nearly level, though in a few 
areas they are gently sloping. Internal drainage is mod- 
sees rapid. The ground water is at depths of 5 to 15 

eet. 

The surface soil is slightly acid to mildly alkaline, 
gray to dark grayish-brown loam to fine sandy loam, 
about 6 to 10 inches thick. It is of weak granular struc- 
ture and is friable when moist. The subsoil is a neutral 
to moderately alkaline, very friable, grayish-brown sandy 
loam. In places it is stratified with silty material. It 
overlies a substratum of sand and gravel Rust-brown 
streaks and spots are not common, but occasionally a few 
may be seen in the lower part. Generally, there is no 
free lime in the profile. 

Cass soils occur with soils of the Wann, Lamoure, 
Leshara, and Volin series. In texture their subsoil is 
similar to that of the Wann soils, but Cass soils do not 
have the mottling in the subsoil or the high ground- 
water level of the Wann soils. In the subsoil, Cass soils 
are sandier than the Volin. They have a lower ground- 
water Jevel than the Leshara and Lamoure soils, are 
sandier in the subsoil, and are at higher elevations. Cass 
soils have a thicker and darker surface layer than the 
Sarpy soils and are not so sandy throughout their 
profile. 

There is little danger of flooding on Cass soils because 
large upstream dams have been built on the Platte River. 
Most of the Cass soils are cultivated; they respond well 
to irrigation. Corn and milo (grain sorghum) are the 
most commonly grown crops. Wheat and alfalfa are 


‘ also grown on some of the acreage. 


These soils are easily worked. They are medium in 
natural fertility. During dry years the soils are some- 
what droughty because of their sandy lower horizons. 
Wind erosion is a hazard. Where these soils remain in 
native pasture, they are now producing blugrass, blue- 
stem, sand dropseed, buffalograss, and blue grama. 

Cass loam, deep (0 to 1 percent slopes) (3Cm).—This 
soil has a profile like that described for the Cass series. 
Mixed sand and gravel is at depths of 8 to 6 feet in most 
areas. The loam surface horizon ranges from 6 to 18 
inches in thickness. Small areas of fine sandy loam may 
be found within larger areas of this soil. A few areas 
with slopes of 2 percent are included. 

Most of this soil is cultivated and much is irrigated. 
It produces excellent yields of the crops commonly 
grown. It is m dryland capability unit I-1, irrigated 
capability unit I-1, the Silty range site, and the Silty 
to clayey woodland site. : 

Cass loam (0 to 1 percent slopes) (Cm).—This soil has 
a dark, medium-textured surface horizon over a lighter 
colored sandy loam subsoil. At 20 to 36 inches, sandy 
loam grades abruptly to coarse sand or mixed sand and 
gravel, In places the subsoil is fine sandy loam or silt 
loam. 
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This soil has a friable surface soil that is easy to work. 
It has a low water-storing capacity because it is only 
moderately deep to the coarse substratum. Crops on this 
soil are among the first to burn during dry seasons. Dur- 
ing wet years, or under irrigation, crops produce fair to 
good yields. This soil is in dryland capability unit IIs-5, 
irrigated capability unit IIs-5, the Silty range site, and 
the Silty to clayey woodland site. 

Cass fine sandy loam (0 to 1 percent slopes) (Cs).—This 
soil has 20 to 386 inches of fine sandy loam over coarse 
sand or mixed sand and gravel. The surface soil and 
subsoil are as described for the series. Because of sandy 


texture and medium depth, the water-holding capacity . 


is low. Permeability is moderately rapid. 

This soil is too droughty for dryland farming. Dur- 
ing wet years, or under irrigation, it produces good crops 
of corn, small grains, and legumes. R high level of man- 
agement is needed for successful irrigation. Wind ero- 
sion is a hazard if the soil is not protected by vegetation. 
This soil is in dryland capability unit IIe-8, irrigated 
capability unit Ile-3, the Sandy range site, and the 
Sandy woodland site. 

Cass fine sandy loam, deep (0 to 3 percent slopes) 
(3Cs)—The profile of this soil is like that described for 
the series. The surface horizon is very friable when 
moist. The profile is coarser with increasing depth, and 
is coarse sand or mixed sand and gravel at depths of 3 to 
6 feet. This soil has a moderately low water-holding 
capacity and is somewhat droughty during dry years. 

About half of this soil is on gently sloping areas, 
usually long low-lying ridges. A few uneven, low hum- 
mocky areas are included. Wind erosion is a hazard. It 
can be controlled by stubble mulching or keeping the land 
covered with growing crops. 

Most of the acreage is cultivated. Crops respond to 
irrigation. This soil is in dryland capability unit Ie-3, 
irrigated capability unit ITe-8, the Sandy range site, and 
the Sandy woodland site. 


Colby series 


The Colby series consists of thin, light-colored, friable, 

silty soils that developed in thick deposits of loess, They 
are on steep slopes of the uplands. Because they are on 
slopes of more than 7 percent, runoff is rapid. Their 
permeability is moderate. 
_ Im uneroded areas of Colby soils, the surface horizon 
is grayish-brown silt loam, 6 to 10 inches thick. It is 
friable when moist and has a weak, fine, granular struc- 
ture. Lime carbonate is usually leached from this hori- 
zon. but is present in all the lower horizons. The subsoil 
is slightly lighter colored than the surface soil, and con- 
tains more clay, but is still a silt loam. It is normally 
calcareous, is 5 to 10 inches thick, and grades rapidly to 
the massive, floury, calcareous silt loam parent material. 
ae concretions of lime are evident in the parent ma- 
terial. 

Colby soils have a thinner surface soil and subsoil than 
the Holdrege and Hastings soils, and they lack the blocky 
structure of these soils. 

Wheat, corn, and grain sorghum are grown on some 
of the smoother slopes. The rough areas are mostly in 
pasture. Many cultivated areas have been reseeded to 
bromegrass pasture. Erosion is difficult to prevent when 


these soils are cultivated. Most of the native pastures 
on these soils have been grazed so close that most of the 
tall grasses have been grazed out. Blue grama, buffalo- 
grass, and invading forbs are abundant. 

Colby silt loam, 7 to 11 percent slopes (CbC).—Most 
of this soil is on short side slopes along intermittent 
drains. Because of erosion, nearly all the original dark- 
colored surface horizon has been lost. The light-colored 
parent material is exposed in some areas. Many areas 
are crossed by numerous small gullies, which are plowed 
in with each cultivation. 

Most of this soil is cultivated, but some areas have been 
reseeded to grass. Yields of sorghum, corn, and alfalfa 
are fair. The soil is low in nitrogen and organic matter. 
It is in dryland capability unit [Ve-1, irrigated capa- 
bility unit [Ve-1, the Silty range site, and the Silty to 
clayey woodland site. 

Colby silt loam, 11 to 30 percent slopes (CbD).—This 
soil is on narrow side slopes along drainageways and on 
steep hills, bluffs, and canyon areas composed of loessal 
parent material. Some slopes of less than 15 percent 
have been cultivated. The surface horizon has been: re- 
moved by erosion, and the undeveloped loess is exposed. 
Some cultivated areas have been reseeded to grass because 
steep slopes made farming difficult. 

The steeper slopes are in native grass for pasture. 
Here, erosion has varied. As a result, the soil profile is 
not uniform and the surface horizon is very thin and 
only slightly darkened. In other places the surface hori- 
zon is 6 to 8 inches thick and grayish brown. The sub- 
soil is seldom developed. Irregular “cat-step” slopes 
are common (fig. 4). 

The native vegetation consists of thin to thick stands 
of buffalograss, blue grama, and small amounts of little 
and big bluestem, Some small shrubs, yucca, and annual 
weeds are.normally present. This soil is in dryland capa- 
bility unit VIe-1, the Silty range site, and the Silty to 
clayey woodland site. Irrigation is not suitable. 


} sat Pier on ¥ is a 
Figure 4.—Colby silt loam, 11 to 30 percent slopes, occupies the 
steeper slopes of this native pasture southwest of Cairo. Kenesaw 


silt loam is on the higher, gently rolling hillsides and forms the 
exposed ditchbank in the foreground. 
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Elsmere series 


The Elsmere series consists of nearly level, imperfectly 
drained soils of the bottom lands and stream terraces. 
They are in the valley along the South Loup River, in 
the extreme northwestern part of Fall County, and south 
of the sandhills north of ‘Grand Island. Their dark- 
colored sandy surface soil overlies lighter colored, inco- 
herent, fine. and medium-sized sand. The ground-water 
level fluctuates between depths of 4 and 8 feet. There is 
little surface runoff. Permeability is rapid, and the 
water-holding capacity is low. These soils are not flooded 
to any great extent. 

Elsmere soils have a gray to very dark gray fine sandy 
loam or loamy fine sand surface horizon, 8 to 14 imches 
thick. It is of crumb structure and is very friable when 
moist. The surface horizon grades to a transitional layer 
of light brownish-gray loamy fine sand. The substratum 
of fine and medium sand begins at. depths of 20 to 380 
inches. Yellowish and brownish blotches are common 
and distinct in the upper part of the substratum but are 
fewer with increase in depth. The entire profile is nor- 
mally noncalcareous, but in scattered areas it contains 
some lime. 

Elsmere sotls differ from the Loup soils in having a 
lower ground-water level and fewer mottlings. They 
have a sandier and less stratified subsoil than the Wann 
soils. From the Cass soils the Elsmere soils differ im 
having a higher ground-water level and a sandier, more 
mottled subsoil. 

Most of the Elsmere soils are in permanent pasture or 
hay meadow. A few areas are cultivated, though wind 
erosion is a severe hazard. Yields of corn and grain 
sorghum are fair. Where these soils are in native vegeta- 
tion, the principal grasses are big and little bluestem, 
switchgrass, and Indiangrass. This vegetation has high 
carrying capacity and produces good yields when mowed 
for hay. 

Elsmere fine sandy loam (0 to 1 percent slopes) (Es).-—— 
This soil has a profile like the one described for the 
Elsmere series. It is in dryland capability unit IIIw-5, 
irrigated capability unit IIw-6, the Subirrigated range 
site, and the Sandy woodland site. 

Elsmere loamy fine sand (0 to 3 percent slopes) (Ea).— 
This soil has surface and subsoil horizons similar to 
those described for this series. In most places, a silty to 
clayey horizon is between 3 and 6 feet. from the surface. 
Seepage water is held at a high level in the lower heavy 
horizons; natural drainage is imperfect. 

During years of normal or above-normal rainfall, this 
soil produces lower crop yields than better drained soils. 
During years of drought, however, it outyields the better 
drained soils. This soil is in dryland capability unit 
IIIw-5, irrigated capability unit IIw-6, the Subirrigated 
range site, and the Moderately wet woodland site. 


Exline series 


The Exline series consists of soils on stream terraces 
along the valley of the Platte River in the northeastern 
and north-central parts of Hall County. The soils are in 
nearly level positions within broad, shallow basins. They 
are on the higher silt-covered terraces, and on the lower 
terraces where the parent material is old alluvium or a 
mixture of alluvium and loess. On the lower terraces, 
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where the water table fluctuates much of the year, buried 
soils are present in many of the soil profiles. On the 
higher terraces, the water table is far from the surface. 
Iexline soils on the higher terraces probably were formed 
when: the water level was higher. 

Exline soils are affected by soluble salts and alkali. 
Laboratory analyses indicate that high alkalinity is a 
more uniform characteristic of Exline soils than high 
content of soluble salts. The accumulation of soluble 
salts and alkalinity is greatest at depths of 10 to 386 
inches. Soluble salts have been leached to greater depths 
in the Exline soils with a sandy surface layer than in 


. those with a silty surface layer. 


The thickness of the surface horizon, density and thick- 
ness of the subsoil, and salinity all vary in many areas of 
Exline soils. In the typical profile, the surface horizon 
is 1 to 10 inches of gray silt loam or fine sandy loam 
(fig. 5). This horizon is friable and is of crumb struc- 
ture. The t- to 5-inch subsurface layer is light-gray, 
platy silt loam. The upper subsoil is grayish-brown silty 
clay loam or silty clay. In some places it is strongly 
alkaline, saline, or both. It is sticky when wet and very 
hard when dry. The upper subsoil is of well-developed 
columnar structure. It grades to medium and coarse, 
strong blocky structure with increase in depth. 

The Exline soils are associated with the Silver Creek 
and Wood River soils, but have a thinner surface horizon, 
as well as a more strongly developed subsoil containing 
larger amounts of soluble salts and alkali. Soils of the 
Exline séries lack the high lime content of Silver Creek 
soils. They developed in areas having a higher water 
table than Wood River soils. 

Exline soils that are in native pasture have numerous 
microdepressions (buffalo wallows) where the surface 
horizon is thin. Saltgrass and western wheatgrass are 
the dominant vegetation. Some buffalograss, blue grama, 
and bluegrass grow between the microdepressions, or 
wallows. 

Exline soils have slow internal drainage. Water stands 
in the buffalo wallows for weeks after rains. Surface 
runoff is slow. 

Exline soils are mapped in soil complexes with Wood 
River soils. 

Exline-Wood River fine sandy loams (0 to 1 percent 
slopes) (E-Ws).—This mapping unit consists of areas of 
Exline and Wood River fine sandy loams too small to 
map separately. From 20 to 50 percent of the mapping 
unit is Exline, and the rest is mainly Wood River. In- 
cluded, however, are some areas that have profiles re- 
sembling those of Ovina fine sandy loam. 

The Exline soil is in small, slightly depressed areas 
surrounded by Wood River soil. Because the Exline 
areas are affected by salts and alkali, they are difficult to 
manage and limit the use of the Wood River soil. 

About 75 percent of this unit is in permanent pasture. 
Careful management is necessary if it is cultivated. The 
areas of Exline soils contain buffalo wallows, or slick 
spots, that are irregularly shaped and 10 to 80 feet in 
diameter. These light-colored spots are difficult to till 
unless surface drainage is used. Cultivated areas are 
cloddy when dry. After a rain, they dry slowly and are 
soft and plastic underneath, though baked at the surface. 
Tractors get stuck in these slick spots. 
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Figure 5—Exline soils have a thin surface horizon, columnar and 

blocky subsoil, and saline-alkali characteristics. A leached, gray 

A; horizon is just above the dark-colored subsoil. Underlying the 
claypan is a horizon of mixed salts and lime. 


Crops are spotty on the Exline soil. Yields on the 
mapping unit are lowered in proportion to the number 
and size of the slick spots. Alfalfa, sorghum, and sugar 
beets are best suited. Potatoes are not suited. Under 
a high level of management, yields of corn are fair if the 
soils are irrigated. For best yields, use nitrogen fer- 
tilizer. Tilth can be improved by adding organic matter, 
particularly barnyard manure. Sulfur and gypsum lower 
the alkalinity, and generous amounts of water help leach 
the salts to lower levels. 

_ This mapping unit is in dryland capability unit VIs-1, 
irrigated capability unit IVs-1, and the Saline lowland 
range site. It is not suited to trees. 

Exline-Wood River silt loams (0 to 1 percent slopes) 
(E-W|.—This mapping unit is made up of 20 to 50 percent 
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Exline silt loam and 50 to 80 percent Wood River silt 
loam. The areas of Exline soil contain slick spots that 
affect the use of the surrounding Wood River soil. Most 
of the complex is on slopes of less than 1 percent, but 
about 100 acres is on steeper slopes along drains. 

About 75 percent of this mapping unit is used for 
native pasture. The acreage on steeper slopes is also in 
pasture. Crops are spotty and of poor quality if grown 
under dryland farming. Under irrigation, yields are 
fair if management is good. Yields are lower on the 
slick spots than on the surrounding areas, but irrigation 
will increase yields enough to be profitable. Cultivation 
is difficult during wet spring onthe unless surface drain- 
age is adequate. 

This mapping unit is in dryland capability unit VIs-1, 
irrigated capability unit IVs-1, and the Saline lowland 
range site. It is not suited to trees. 


Fillmore series 


The Fillmore series consists of soils developed in shal- 
low basins or depressions on the terraces and uplands. 
On the higher silt-covered terraces and on the loessal 
uplands, these soils have a gray to very dark gray silty 
surface horizon, 10 to 16 inches thick. The light-gray 
subsurface horizon normally present changes abruptly to 
a prismatic-blocky silty clay or clay subsoil. The sub- 
soil grades to the yellowish silty parent material at 
depths of 86 to 60 inches. On the lower terraces, es- 
pecially in the area north of Grand Island, the subsoil 
is less strongly developed and more variable in texture 
and structure. It may be a clay loam that grades to 
sandy material in the lower part. In some places there 
is a mottled, olive-gray, silty clay lower subsoil. 

Fillmore soils are slightly acid to medium acid in their 
surface horizon. The subsoil is slightly acid to neutral. 
The substratum is neutral to moderately alkaline and 
contains free lime in most places. The Fillmore soils are 
poorly drained. They receive runoff from higher areas. 
The water disappears slowly by seepage or evaporation, 
or it is carried away by drainage ditches. 

The Fillmore soils resemble the Scott soils but have a 
thicker surface horizon. They lack the saline horizon of 
the Wood River soils, and in addition receive run-in 
water, Soils of the Fillmore series have a heavier subsoil 
and are at lower elevations than the Hastings, Holdrege, 
Hall, and Hord soils. The soils of the Fillmore series 
have a thicker surface horizon and lack the saline-alkali 
characteristics of Exline soils. 

One soil of Fillmore series was mapped in this county. 

Fillmore silt loam (fm).—This soil has a profile like that 
described for the Fillmore series. Many areas are artifi- 
cially drained and produce good crops of corn, wheat, 
and grain sorghum. Potatoes and alfalfa are not suit- 
able. Some areas are irrigated. When they are properly 
managed, yields compare with those on Wood River soils. 
Nitrogen fertilizer will increase the yields of crops other 
than fegumes. 

This soil is in dryland capability unit IIIw-2, irrigated 
capability unit I1Iw-2, the Overflow range site, and the 
Moderately wet woodland site. 


Hall series 


The Hall series consists of deep soils on stream terraces 
in the western and central parts of the county. These 
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soils developed in wind-deposited silt on the high ter- 
races, and In a mixture of alluvium and loess on the 
lower terraces. Most of the Hall soils are nearly level, 
but some are on side slopes along drains and on low 
ridges where erosion is moderate to severe. These soils 
have a thick, dark, silt loam surface horizon that overlies 
a lighter colored silty clay loam subsoil. They are well 
drained and have moderately slow permeability. 

In level areas, the weak, granular surface horizon of 
these soils is dark grayish-brown to very dark grayish- 
brown silt‘ loam, 10 to 18 inches thick. The subsoil is 
medium, subangular blocky, grayish-brown silty clay 
loam, 10 to 24 inches thick. It is firm when moist and 
moderately compact. 

South of Cairo, the subsoil of Hall soils is slightly 
heavier than typical for the series. On the higher ter- 
races, these soils have a yellowish silt loam substratum. 
This horizon varies on the lower terraces. In places there 
is a buried dark-colored soil or light-colored stratified 
layers of silt and very fine sandy loam. 

The surface horizon of the Hall soils is slightly acid 
to medium acid, the upper subsoil is slightly acid, and 
the lower subsoil and substratum are neutral in reaction. 
Free lime carbonate is between depths of 3 and 5 feet. 

Hall soils are associated with the Hord and Wood 
River soils. They differ from the Hord soils mainly in 
having a finer textured, more compact subsoil. Hall 
soils lack the coarse, blocky claypan subsoil of the Wood 
River soils. Their permeability is more rapid. 

The soils of the Hall series are excellent for either 
dryland or irrigated agriculture. Most of these soils are 
cultivated. Where they are still in native pasture, buf- 
falograss, blue grama, and some big and little bluestem 
occur. 

Hall silt loam, 0 to 1 percent slopes (Ha).—This soil 
has a profile like that described for the Hall series. It is 
nearly level. Tixcellent yields of corn, wheat, sorghum, 
soybeans, and alfalfa are obtained. Siete beets and 
potatoes do well. This soil is well suited to irrigation 
and is one of the best agricultural soils of the county. 
It is in dryland capability unit Ic-1, irrigated capability 
unit I-1, the Silty range site, and the Silty to clayey 
woodland site. 

Hall silt loam, 1 to 3 percent slopes (HaA}.—Most of 
this soil occurs on very gently sloping, low ridges. 
few areas are on gentle side slopes along shallow, inter- 
mittent drains. The surface horizon is slightly thinner 
than in Hall silt loam, 0 to 1 percent slopes, and surface 
runoff is slightly more rapid. This soil is in dryland 
capability unit TIe-1, irrigated capability unit TIe-1, the 
Silty range site, and the Silty to clayey woodland site. 

Hall silt loam, 3 to 7 percent slopes, eroded (HaB2).— 
Most areas of this soil are on short side slopes along 
shallow, intermittent drains. A few areas are on low, 
gently sloping ridges or on the break from a higher ter- 
race level to a lower one. Such an area runs in'a south- 
west-northeast direction about 3 miles south of Cairo. 

This soil has lost much of its original dark surface 
horizon because of erosion. The present surface layer is 
6 to 12 inches thick, and in places it is grayish brown 
because the original surface layer has been mixed with 
subsoil during tillage. 
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Terracing and contour farming are desirable ways of 
controlling loss of soil and water. This soil is in dry- 
land capability unit IIIe-1, irrigated capability unit 
ITTe-1, the Silty range site, and the Silty to clayey wood- 
land site. 

Hall-O’Neill complex, 0 to 1 percent slopes (H-O).— 
This complex occurs on a terrace along the Platte River, 
mainly in the lower elevations and sags between hum- 
mocky areas of Ortello and Thurman soils. The largest 
area 1s west and southwest of Grand Island. 

This complex consists of 40 to 60 percent Hall silt 
loam, 30 to 50 percent ONeill loam, and 5 to 15 percent 
Meacdin sandy loam. The soils have slow surface runoff, 
moderately slow permeability, and a medium to low 
water-holding capacity. 

Many areas of this complex cannot be farmed sepa- 
rately because they form an intricate pattern with other 
soils. A few areas as large as 30 acres can be farmed as 
a unit. 

Most of this complex is cultivated, but some is in per- 
manent pasture. Corn and sorghum are the tilled crops 
most commonly grown. During dry weather, some of 
the shallowest areas are droughty. When they are lev- 
eled for irrigation, the profiles are thickened, since soil 
from adjacent higher areas is used as fill. Crop response 
to irrigation is good. Use nitrogen and lime for high- 
ast yields. 

Areas of this complex in permanent pasture produce 
fair to good stands of buffalograss and blue grama. 
Sand dropseed and prairie triple-awn also occur. 

This complex is in dryland capability unit [Tce—1, irri- 
ared capability unit I-1, the Silty range site, and the 

ilty to clayey woodland site. 


Hastings series 


The Hastings series consists of upland soils that have 
a dark, silty surface soil and a lighter colored silty clay 
loam subsoil. They are in the southeastern part of the 
county and are among the more extensive soils. Some 
areas of Hastings soils are on side slopes along drains 
and on gently sloping hillsides, but the largest acreages 
are nearly level. Erosion is moderate to severe on the 
more sloping areas, 

In uneroded areas, Hastings soils have a dark grayish- 
brown to very dark erayish-brown, friable silt loam sur- 
face horizon, 10 to 18 inches thick. Northeast of 
Doniphan, however, the surface horizon is only 5 to 10 
inches thick. The subsoil is moderately slowly permeable 
grayish-brown silty clay loam of medium and fine, sub- 
angular blocky structure. This horizon is sticky when 
wet, firm when moist, and hard when dry. Friable, gray- 
ish-yellow loess (silt loam) is at depths of 28 to 48 inches. 

Hastings soils have a slightly acid to medium acid 
surface soil, a slightly acid to neutral subsoil, and a 
slightly alkaline (calcareous) substratum. 

The Hastings soils occur with the Holdrege, Butler, 
Fillmore, and Scott soils. They are similar to the 
Holdrege soils but have a heavier (finer textured), more 
blocky subsoil, and, therefore, are somewhat less per- 
meable. Hastings soils are at higher elevations than the 
Butler soils and do not have a claypan. Consequently, 
they have better external and internal drainage than the 
Butler soils and are more readily penetrated by roots. 
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The Scott and Fillmore soils oécupy the depressions of 
this general area and have a darker, finer textured sub- 
soil than soils of the Hastings series. 

Hastings soils are among the best agricultural soils of 
the county. They retain a good supply of moisture for 
plant use during dry weather. Their tilth is easily main- 
tained, and they have moderate to high natural fertility. 
Where these soils are in native pasture, the principal 
grasses are buffalograss and blue grama with some blue- 
stem. 

Hastings silt loam, 0 to 1 percent slopes (Hs)—This 
soil has a profile like that described for the Hastings 
series. It produces excellent crops of corn, wheat, sorg- 
hum, and alfalfa. Soybeans, sugar beets, and potatoes 
are also suited but are not grown extensively. Nitrogen 
fertilizer improves yields of crops other than legumes. 
This soil is in dryland capability unit IIc-1, irrigated 
capability unit I-1, the Silty range site, and the Silty to 
clayey woodland site. 

Hastings silt loam, 1 to 3 percent slopes (HsA).—This 
soil has a profile like the one described for the Hastings 
series, but it is on stronger slopes. The surface horizon 
in cultivated fields is slightly thinner than in areas of 
native pasture. This soil is in dryland capability unit 
TIe-1, irrigated capability unit Tle-1, the Silty range 
site, and the Silty to clayey woodland site. 

Hastings silt loam, 3 to 7 percent slopes, eroded 
(HsB2).—This soil occurs mainly on short slopes bordering 
some of the shallow intermittent drains, but partly on 
gently sloping ridges. Much of the original dark surface 
horizon has been removed by erosion. It is now 4 to 12 
inches thick in most places, but in-a few areas all of the 
dark-colored surface layer is gone and the brownish sub- 
soil is exposed. The eroded areas are moderately low in 
organic matter and in fertility. Fertility and tilth can 
be improved by adding barnyard manure and crop resi- 
dues. This soil is in dryland capability unit IITe-I, 
irrigated capability unit IiTe-1, the Silty range site, and 
the Silty to clayey woodland site. 

Hastings complex, severely eroded (3 to 6 percent 
slopes) (Hs3).—The soils of this complex are on short slopes 
bordering intermittent drains. They have lost nearly all 
of the surface horizon through erosion. In some places 
much of the subsoil has also been removed. Areas that 
have lost the original surface layer are light colored be- 
cause the subsoil and substratum are exposed. 

These soils are low in organic matter and in fertility. 
Crop residues and barnyard manure can be applied to 
increase their fertility and improve tilth. Terracing, 
contour farming, and bench leveling will reduce loss of 
soil and water. 

Under dryland farming, crop yields are lower than on 
similar slopes where the surface horizon is thicker. This 
complex is in dryland capability unit IVe-1, irrigated 
capability unit I1Te-1, the Silty range site, and the Silty 
to clayey woodland site. 


Hobbs series 


Soils of the Hobbs series are dark-colored, silty soils 
that formed on colluvial slopes and alluvial fans. They 
occur southwest of Cairo along the base of the loessal 
hills, and, west of Cairo, there are a few areas in a small 
valley formed by the tributaries of Dry Creek. These 


soils are also in the bottoms of some of the wider draws 
of the loessal uplands. 

These soils formed in light- and dark-colored silty ma- 
terial that was washed from the adjacent hills. The 
surface horizon is slightly acid to neutral, noncalcareous, 
stratified silt loam. ‘The lower horizon is dark-colored 
silt loam to a depth of 3 to 5 or more feet. It has weak, 
coarse, blocky or subangular blocky structure, is friable, 
and is noncalcareous. Some stratification is evident in 
all of the profile. 

Hobbs soils are darker colored and more stratified 
than soils of the Hord series. 

Soils of the Hobbs series are subject to flooding during 
and following heavy rains, but there is little or no pond- 
ing of water. Most of the acreage is cultivated, and 
some is irrigated. Crops of corn and small grains may 
be damaged by the force of the floodwaters. 

Hobbs silt loam, 0 to 1 percent slopes (Hb) —The pro- 


file of this soil is like the one described for the Hobbs 


series. ‘This soil is in dryland capability unit IIw-3, 
irrigated capability unit Ile-1, the Overflow range site, 
and the Moderately wet woodland site. 

Hobbs silt loam, 1 to 3 percent slopes (HbA).—This 
soil occurs on some of the more nearly level alluvial fan 
terraces. A few acres on steeper slopes are included. 
This soil is in dryland capability unit Te-1, irrigated 
capability unit ITe-1, the Silty range site, and the Silty 
to clayey woodland site. 


Holdrege series 


The Holdrege series consists of dark soils of the up- 
lands that developed in thick deposits of Peorian loess, a 
yellowish, windblown silty material. They are on the 
hills southwest of Cairo; on the uplands in the south- 
central part of the county; and on slopes bordering 
drains, where gradients range up to 16 percent. 

The most, typical profile is in nearly level areas with 
slopes of 1 to 2 percent. In such areas the surface hori- 
zon is a weak, granular, dark grayish-brown to very dark 
grayish-brown, friable silt. loam, 10 to 18 inches thick. 
The surface layer grades to a subsoil of friable, heavy 
silt loam or light silty clay loam. It is grayish brown, 
or slightly lighter colored than the surface soil, and has 
weak subangular blocky structure (fig. 6). The yellow- 
ish parent material (loess) begins at depths of 30 to 42 
inches and may continue for many feet. ‘The entire pro- 
file is well drained. 

On the uplands southwest of Cairo, the surface soil is 
slightly thicker because dark buried soils are present at 
depths of 18 to 30 inches. 

Holdrege soils have a medium acid to slightly acid 
surface soil, a slightly acid subsoil, and a neutral to 
slightly alkaline substratum. Free lime is normally at 
depths of 42 to 60 inches. 

Holdrege soils occur with the Kenesaw, Hastings, and 
Butler soils. They have a siltier, more friable subsoil 
than the Hastings soils and have more strongly devel- 
oped, thicker, and darker horizons than the Kenesaw 
soils. They lack the claypan subsoil of the Butler soils 
and are at higher elevations. 

The Holdrege soils are among the most productive in 
the county. They absorb water readily, are easy to work, 
and have a moderate water-holding capacity. Per- 
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Figure 6.—Thick surface and subsoil horizons characteristic of 

Holdrege soils. The lighter colored parent materia] is Peorian 

loess, a yellowish, silty windblown deposit common in the uplands 
of Hall County. 


meability is moderate. The soils are susceptible to wind 
erosion only if the steeper slopes are cultivated. 

These soils produce good yields of corn, wheat, sorg- 
hun, alfalfa, and soybeans. Potatoes and sugar beets are 
suitable but are not grown extensively. Tame and native 
pastures do well. The main plants in the native pastures 
are buffalograss, blue grama, and big and little bluestem. 

Holdrege silt loam, 0 to 1 percent slopes (Ho).—This 
soil has a profile like that described for the Holdrege 
series. The main requirement is maintenance of fertality. 
Nearly all the crops commonly grown in the county are 
suited to this soil. It is well suited to irrigation. This soil 
is in dryland capability unit Ic-1, irrigated capability 
unit I-1, the Silty range site, and the Silty to clayey wood- 
land site. 

Holdrege so!t loam, 1 to 3 percent slopes (HoA) —This 
very gently rolling soil is one of the best agricultural 
soils of the uplands. Tilth is easily maintained, and the 
organic-matter content is high. Most of this soil is 
under cultivation, and much of it is irrigated. It pro- 
duces good yields of corn, sorghum, soybeans, wheat, 
alfalfa, sugar beets, potatoes, and tame pasture. This 
soil is in dryland capability unit I[le-1, irrigated capa- 
bility unit IIe-1, the Silty range site, and the Silty to 
clayey woodland site. 

Holdrege silt loam, 3 to 7 percent slopes (HoB).—This 
soil has a profile similar to that described for the Hold- 
rege series. The soil is mainly gently sloping, but there 
are some short side slopes along drains, as well as some 
very gently rolling areas. 

The areas near drains are in native pasture. Most of 
the rest. of the soil is cultivated. Where the soil has been 
under cultivation, the surface layer is slightly thinner 
than it is in areas under native pasture. 


This soil is suited to irrigation. It is in dryland capa- 
bility unit IITe-1, irrigated capability unit ITTIe~1, the 
Silty range site, and the Silty to clayey woodland site. 

Holdrege silt loam, 3 to 7 percent slopes, eroded 
(HoB2).—This soil has a profile similar to the one described 
for the Holdrege series, but its surface horizon, which 
is 4 to 12 inches thick, is thinner. In some places all of 
the original surface soil has been removed and the brown- 


ish subsoil is exposed. 


Most areas are cultivated. During years of well-dis- 
tributed rainfall or when: irrigated, this soil produces 
fair to good yields. It is in dryland capability unit 
TiTe-1, irrigated capability unit T1Te-1, the Silty range 
site, and the Silty to clayey woodland site. 

Holdrege silt loam, 7 to 11 percent slopes (HoC).— 
This soil is on short side slopes along drains. The sur- 
face soil and subsoil are slightly thinner than in un- 
eroded Holdrege soils that are on milder slopes. Surface 
runoft varies from moderate to rapid because of differ- 
ences in slope and in the quality of the grass cover. 

This soil is in native pasture. The principal problem 
in management—control of water and erosion—can_be 
solved by maintaining a vigorous stand of grasses. This 
soil is in dryland capability unit [Ve-1, irrigated capa- 
bility unit TVe-1, the Silty range site, and the Silty to 
clayey woodland site. 

Holdrege silt loam, 7 to 11 percent slopes, eroded 
(HoC2}.—This is a sloping loessal soil that eroded under 
cultivation. It would be more eroded if soil-conserving 
practices had not been applied. Surface runoff is rapid 
because of the slope. 

This soil generally has a dark surface horizon, but the 
degree of erosion varies. Consequently, there are a few 
light-colored spots where erosion has exposed the subsoil 
or substratum. 

Grass, alfalfa, and most other common crops can be 
grown under dryland management if control of water 
and erosion is adequate. The soil is suitable for grass 
and alfalfa grown under irrigation. It is in dryland 
capability unit [Ve-1, irrigated capability unit I[Ve-1, 
the Silty range site, and the Silty to clayey woodland 
site. 

Holdrege-Colby complex, severely eroded (3 to 7 per- 
cent slopes) (H-C3).—The soils of this mapping unit oc- 
cupy short slopes along some of the shallow intermittent 
draws, Frosion has removed practically all of the sur- 
face soil and much of the subsoil, and in many places the 
yellowish parent material is exposed. When cultivated, 
the soils appear patchy because of differences in the 
amount of soil material removed by erosion. In some 
places the dark original surface soil has been mixed with 
the subsoil, and in others the subsoil and substratum have 
been mixed. In a few areas protected from severe ero- 
sion, the Holdrege profile is present, though the horizons 
are slightly thinner than those described for the Hold- 
rege seriés. Small crossable gullies are numerous. 

Most of this mapping unit has been cultivated. The 
soils are low in fertility and in content of organic matter. 
The moderately rapid surface runoff does not allow good 
penetration of moisture. 

The areas are long and narrow, and separate manage- 
ment of them is difficult. Barnyard manure and crop 
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residues will build up the supply of organic matter and. 


increase the water-holding capacity. These soils are in 
dryland capability unit [Ve~1, irrigated capability unit 
TIle-1, the Silty range site, and the Silty to clayey wood- 
land site. 


Hord series 


The Hord series consists of deep soils of the stream 
terraces that have a thick, dark, silt loam surface horizon 
and a slightly lighter colored silt loam subsoil. A broad 
belt of these soils runs northeast to southwest across the 
central part of the county. The soils are mostly on 
nearly level to gently sloping terraces (benches) and on 
gently sloping fanlike terraces that are adjacent to the 
uplands. Small areas are on slopes alongside some of the 
shallow drains. 

In level areas Hord soils have a dark grayish-brown 
to very dark grayish-brown, friable silt loam surface 
horizon that is of weak, medium to coarse, granular struc- 
ture and is 12 to 18 inches thick. This horizon grades 
abruptly to the subsoil, a grayish-brown, heavy silt loam 
to very fine sandy loam of weak, subangular blocky struc- 
ture. The underlying material at these lower levels is 
silty to slightly sandy alluvium, which, at depths of 3 to 
10 feet, is replaced by a deposit of coarse sand or mixed 
sand and gravel. Buried soils appear in the profile in 
some places. In others, the substratum is stratified silts 
and fine sandy loams. 

On the higher terraces the profile is lighter colored 
than in the level areas and is siltier with depth. The 
soils on the terraces developed in yellowish silts. 

Hord soils are well drained. They have a slightly acid 
to medium acid surface soil, a slightly acid subsoil, and 
a slightly acid to neutral substratum. In most of the 
Hord soils that have a coarse substratum at depths of 
3 to 4 feet, free lime is not found in the profile. In 
many profiles, however, free lime is at depths of 4 to 5 
feet. 

Where Hord soils occur near the loessal uplands south- 
west of Cairo, they are sometimes reached by rapidly 
moving floodwaters following heavy local rains. In this 
area 6 to 18 inches of stratified silty alluvium has been 
deposited on the Hord profile. Diversion terraces and 
dams are needed to protect these areas from flooding. 

Hord soils are associated with the Hall soils but have 
a siltier and more friable subsoil. The Hord soils occur 
on the lower parts of terraces with O’Neill soils but have 
a profile that is deeper to the substratum of coarse sand 
or mixed sand and gravel. Hord soils lack the gray 
subsurface layer and claypan subsoil that is character- 
istic of the Wood River soils. 

Soils of the Hord series are among the best agricul- 
tural soils in the county. Most areas are cultivated. 
Corn, wheat, alfalfa, sorghum, soybeans, sugar beets, and 
potatoes are grown. Areas in native pasture support a 
mixed growth of tall and short grasses—buffalograss, 
blue grama, and big and little bluestem. ; 

Hord silt loam, 0 to 1 percent slopes (Hd).—This soil 
has a profile similar to that described for the Hord series. 
It has moderate permeability, high water-holding ca- 
pacity, and good tilth. Surface runoff is slow. 

This is an excellent agricultural soil and is well suited 
to irrigation. It is in dryland capability unit Wc-1, 


irrigated capability unit I-1, the Silty range site, and the 
Silt? to clayey woodland site. 

Hord silt loam, 1 to 3 percent slopes (H¢dA).—This soil 
is on the crests and side slopes of very low, gently slop- 
ing ridges and on the narrow side slopes along shallow, 
intermittent drains. 

In cultivated fields, the surface horizon of this soil is 
slightly thinner than in the profile described for the 
series. The main hazards are rapid surface runoff and 
erosion. This soil is in dryland capability unit Ie-1, 
irrigated capability unit IIe-1, the Silty range site, and 
the Silty to clayey woodland site. 

Hord silt loam, 3 to 7 percent slopes, eroded (HdB2).-— 
This soil is on side slopes along intermittent drains and 
on the crests and side slopes of gently rolling ridges. It 
is moderately eroded. ‘The present surface horizon is 
dark colored for the most part, but there are some light- 
colored spots where erosion has been severe. For the soil 
as a whole, the surface horizon ranges from 4 to 12 inches 
in thickness. The rest of the profile is like that described 
for the Hord series. 

Most of this soil is cultivated. The soil needs practices 
that will control water and erosion. This soil is in dry- 
land capability unit I1TIe-1, irrigated capability unit 
TITe-1, the Silty range site, and the Silty to clayey 
woodland site. 

Hord silt loam, thin solum variant, 0 to 3 percent 
slopes (2HdA)—This soil is made up of young alluvium 
that was deposited on older stream terraces when the 
Wood River and Prairie Creek overflowed. their banks. 
It is along both sides of these streams in narrow bands 
100 to 800 feet wide. It has a light brownish-gray to 
dark grayish-brown, friable silt loam surface horizon, 
This horizon has a weak, medium, granular structure and 
is 4 to 10 inches thick. It grades abruptly to a light 
brownish-gray upper subsoil of nearly massive, strongly 
calcareous silt loam. At depths of 2 to.5 feet are dark, 
buried soils that have a clay loam subsoil. 

This soil has more free lime in its profile and is more - 
alkaline than the normal soils of the Hord series. Lime 
concretions are at depths of 4 to 5 feet. 

Farming is suitable on this soil. Alfalfa does well be- 
cause of the lime content. This soil is in dryland capa- 
bility unit IIc-1, irrigated capability unit I-1, the Silty 
range site, and the Silty to clayey woodland site. 

Hord silt loam, thin solum variant, 3 to 7 percent 
slopes (2Hd8).—Except for stronger slopes, this soil is the 
same as Hord silt loam, thin solum variant, 0 to 3 per- 
cent slopes. The stronger slopes make erosion a greater 
hazard. This soil is in dryland capability unit ITTe-1, 
irrigated capability unit ITIe-1, the Silty range site, and 
the Silty to clayey woodland site. 

Hord-O’Neill complex, 0 to 1 percent slopes (H—N).— 
This complex is made up of soils of several series that 
occur in a pattern that prohibits mapping them sepa- 
rately. It consists of about 40 percent Hall and Hord 
sandy loams, 50 percent O’Neill sandy loam, and about 10 
percent Meadin sandy loam. Sandy material from adja- 
cent higher lying Ortello and Thurman soils has blown 
over these areas. The thickness of the sandy material 
ranges from 6 to 14 inches. This complex is in dryland 
capability unit Ile-3, irrigated capability unit [Te-3, the 
Sandy range site, and the Sandy woodland site. 
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Kenesaw series 


The Kenesaw series consists of young, light-colored 
soils on uplands. They developed in thick deposits of 
loess, a. yellowish, wind-deposited silty material, These 
‘soils are in three general areas: (1) west and north of 
Cairo; (2) west and north of the Rosedale community; 
and (8) between Doniphan and the point where Hall, 
Hamilton, and Merrick Counties meet. Some areas are 
hummocky. 

In pasture areas, Kenesaw soils have a weak granular, 
grayish-brown silt loam surface horizon, 4 to 10 inches 
thick. This surface soil is friable when moist and 
slightly hard when dry; it is noncalcareous. The subsoil 
is weakly developed, friable, noncalcareous, grayish- 
brown to pale-brown silt loam; it is 8 to 24 inches thick. 
The unaltered calcareous parent material is at depths of 
10 to 26 inches (fig. 7). This material (loess) is massive 


Figure 7—Loess parent materials are at a depth of about 12 inches 
in this ditchbank in Kenesaw soils, 


and has a few faint yellowish or reddish stains in the 
upper part. The lime is usually scattered throughout 
the material, but there are some small, soft to hard con- 
cretions. 

In a few areas of Kenesaw soils the surface layer is 
thicker than normal, and the subsoil is more strongly 
developed than that described for the series. Ordinarily, 
the Kenesaw surface soil is not very deep; consequently, 
the surface horizon in a cultivated field has been mixed 
with some subsoil and is lighter colored (grayish brown) 
than in pastures. A dark, buried profile is at depths of 
8 to 5 feet in some areas of Kenesaw soils. Included 
with tho Kenesaw soils are some that have a stratified 
silty and sandy subsoil. 

Kenesaw soils are well drained and have good water- 
holding capacity. Their permeability is moderate. 

The Kenesaw soils have a lighter colored, thinner sur- 
face layer than Holdrege soils, lack their well developed 
subsoil, and contain lime higher in the profile. Kenesaw 
soils resemble the thin solum variants of the Hord series 


but were formed on loessal uplands rather than on 
alluvial terraces. 

Most areas of Kenesaw soils are cultivated. They pro- 
duce fair to good yields of corn, wheat, alfalfa, sorghum, 
potatoes, and tame grasses. Soybeans and sugar beets are 
also suitable but are seldom grown. Kenesaw soils are 
easily worked, and crops respond well when irrigated. 
The principal vegetation in native pastures is buffalo- 
grass and blue grama, with some big and little bluestem. 

Kenesaw silt loam, 0 to 1 percent slopes (Xs)—-The 
profile of this soil is the one described for the Kenesaw 
series. In an area south of the Rosedale community this 
soil is slightly sandier throughout. The texture of the 
horizons resembles a loam more closely than a silt loam. 
There is a thin stratum of fine sandy loam or loamy 
sand in some profiles. Dark, buried soils occur at depths: 
of 214 to 5 feet. These buried soils have a silt loam, silty 
clay loam, or silty clay horizon. 

Some areas of this unit occur in pockets, or small 
basins, in the sandhill region in the northwestern part of 
the county. Individual areas range from 4 to 20 acres 
in size. In places the texture of the surface horizon is a 
loam. Near the edge of the basins it is fine sandy loam. 
A few of these areas are, or have been, cultivated. Gen- 
erally, they are too small to cultivate; they are included 
with the rangeland on the surrounding areas of Valen- 
tine or Thurman soils, 

This soil is well suited to crops grown in the county. 
It is in dryland capability unit I[c-1, irrigated capa- 
bility unit I-1, the Silty range site, and the Silty to 
clayey woodland site. 

Kenesaw silt loam, 1 to 3 percent slopes (KsA)—The 
profile of this soil is like that described for the Kenesaw 
series. This soil is gently sloping. The range in slope is 
1 to 8 percent, but slopes of 2 percent are dominant. 

About one-fourth of this soil is slightly sandier 
throughout the profile. In these sandier areas the hori- 
zons resemble loam more closely than silt loam. Thin 
layers of fine sandy loam or loamy sand occur in the 
profile. These sandier areas are on low, uneven hum- 
mocks. Some of the areas between the hummocks have 
a silty subsoil. 

Most of this soil is cultivated. The surface is light 
colored when cultivated, and the soil is low in fertility 
and in organic matter. The sandier part is slightly more 
susceptible to wind erosion than the rest. Conservation 
measures are necessary in all areas to conserve water and 
soil material. A few of the sandier areas have been Jev- 
eled for irrigation, but the leveling is expensive because 
a large amount of soil must be moved. Some areas are 
irrigated by sprinkler systems. 

This soil is m dryland capability unit ITIe-1, irrigated 
capability unit Ile~1, the Silty range site, and the Silty 
to clayey woodland site. 

Kenesaw silt loam, 3 to 7 percent slopes (KsB).—Most 
of this soil occurs on short side slopes along intermittent 
drains. A few areas ave on hillsides. Erosion has not 
been uniform on this soil. Where erosion has been severe, 
the light-colored subsoil is exposed. Many small gullies 
cross these areas but are ordinarily filled during tillage. 

A little less than half of the acreage is slightly sandier 
than the rest and is on low hummocks. In these places 
about half of the original dark surface soil has been re- 
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moved, largely by water erosion, and in some areas the 
light-colored silty or slightly sandy. subsoil is exposed. 
Most of this soil is cultivated. It is in dryland capa- 
bility unit IITe-1, irrigated capability unit II[Te-1, the 
Silty range site, and the Silty to clayey woodland site. 


Lamoure series 


The Lamoure series consists of deep soils of the bottom 
‘lands that developed in stream-deposited materials. 
These soils are well distributed throughout the bottom 
lands along the Platte River. 

Lamoure soils have a moderate granular, dark-gray to 
black silt loam surface horizon, 8 to 16 inches thick. 
They are calcareous at the surface. The upper subsoil 
is dark-gray, prismatic to blocky silty clay. It is very 
sticky and plastic when wet and very hard when dry. 
Some lime is in the lower part. At depths of 24 to 36 
inches, the soils are medium to moderately fine textured 
and are mottled. Mixed sand and gravel is at depths of 
3 to 6 feet. 

Soils of the Lamoure series have slow permeability 
because of a fine-textured subsoil. They have high water- 
holding capacity and slow surface runoff. The ground- 
water level fluctuates between 3 and 8 feet. 

Lamoure soils have a heavier subsoil than soils of the 
Leshara or Wann series. They are more poorly drained, 
occur at lower elevations, and have a heavier subsoil than 
Volin or Cass soils. 

Lamoure soils that have not been leveled for irrigation 
are occasionally flooded during wet seasons. Under dry- 
land farming these soils receive some benefit from the 
high water level. They produce good yields of corn, 
sorghum, and alfalfa under irrigation. ‘Soybeans and 
sugar beets are also suited to these soils, but they are not 
so commonly grown. Potatoes are not suited. In native 
pasture there is a mixture of switchgrass, blue grama, big 
and little bluestem, buffalograss, and saltgrass, and some 
bluegrass and Indiangrass. 

Lamoure silt loam (0 to 1 percent slopes) (La)|—This 
soil has a profile like that described for the Lamoure 
series? It isin dryland capability unit ITIw-2, irrigated 
capability unit IIIw-2, the Subirrigated range site, and 
the Moderately wet woodland site. 

Lamoure silt loam, saline (0 to 1 percent slopes) 
(2la).—This soil has a profile similar to that described for 
the Lamoure series,® but the surface horizon is slightly 
thinner in microdepressional, or “slick spot,” areas, and 
the percentage of soluble salts and alkali is higher. In 
pasture or meadow areas there is considerably more salt- 
grass than in the nonsaline Lamoure soil. 

After leveling for irrigation, the alkali spots on this 
soil are not so noticeable as under dryland farming. This 
soil dries out slowly following rains. The tilth in the 
alkali spots is poor. It takes a lot of power to pull tillage 
implements through them because the clay subsoil is close 
to the surface. This soil is in dryland capability unit 
IVs-1, irrigated capability unit IIIs-i, the Saline low- 
land range site, and the Moderately saline or alkali 
woodland site. 


2This soil is higher in clay in the deeper part of the profile 
than is characteristic for the series. : 
* See footnote 2. 


Leshara series 


The Leshara series consists of nearly level to very 
gently undulating soils of bottom Jands that develop 
under a water table that fluctuates between 3 and 8 feet 
from the surface. The soils are well distributed through- 
out the bottom lands of the Platte River Valley. A few 
areas also occur in the South Loup River Valley. 

Leshara soils have a silty profile. Their surface 
horizon is friable, gray to dark grayish-brown silt loam 
and fine sandy loam, 8 to 14 inches thick. This horizon 
has medium and coarse crumb structure and is ordinarily 
calcareous at the surface. The upper subsoil is a light- 
gray or grayish-brown, dark, coarse, blocky silt loam or 
very fine sandy loam. Mottlings or blotches are common 
throughout the subsoil. Large amounts of disseminated 
lime are present. 

In the Platte River Valley, mixed sand and gravel is 
at depths of 36 to 60 inches. Where Leshara soils occur 
in the South Loup River Valley, the substratum is fine- 
and medium-grade sand and is at depths of 20 to 36 
inches. 

The Leshara soils have a siltier subsoil than that of 
the Wann soils. They are deeper over the sand-gravel 
substratum than soils of the Platte series. 

The Leshara soils have moderate permeability. Sur- 
face runoff is slow to medium. Capillary action some- 
times brings soluble salts to the surface, where they 
accumulate as a white crust. Late spring and summer 
rains wash and leach these salts away, and there is sel- 
dom any damage to crops. 

Most areas of Leshara soils are cultivated. They pro- 
duce good yields of corn, wheat, sorghum, and alfalfa. 
Soybeans, sugar beets, and tame pasture also do well, but 
they are not grown extensively on Leshara soils. Pota- 
toes are not well suited, for the alkaline reaction of the 
soil encourages potato scab. The high water table may 
cause excessive wetness in some years, but frequently it 
provides subirrigation that benches crops and improves 
yields. Crops on Leshara soils respond well to irrigation. 
Many areas are in permanent pasture and native hay. 
These produce a good growth of big and little bluestem, 
blue grama, buffalograss, switchgrass, Indiangrass, and 
bluegrass. 

Leshara fine sandy loam (0 to 1 percent slopes) (Lf).— 
This soil has 8 to 16 inches of fine sandy loam that was 
deposited over the original silt loam surface soil. The 
sandy surface soil is very friable when moist, soft when 
dry, and noncalcareous. Water intake is more rapid than 
on the silty Leshara soils. Wind erosion-is a hazard. 
This soil is in dryland capability unit IIw-6, irrigated 
capability unit Ilw-6, the Subirrigated range site, and 
the Sandy woodland site. 

Leshara silt loam (0 to 1 percent slopes) {le)—This 
soil has a profile like the one described for the Leshara 
series. It is in dryland capability unit IIw-4, irrigated 
capability unit Ilw-4, the Subirrigated range site, and 
the Moderately wet woodland site. 

Leshara silt loam, saline (0 to 1 percent slopes) 
(2le)—Most of the soil has a profile similar to the one 
described for the Leshara series. Many small depressions 
are in the pastured areas. In these areas the surface 
horizon is 4 to 10 inches thick. In cultivated fields there 
are light-colored, cloddy slick spots. Laboratory analyses 
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usually show these spots to have a high content of soluble 
salt. Their alkalinity may also be high. The spots are 
5 to 50 feet in diameter, are fringed or covered with salt- 
grass vegetation, and will hold water for days or weeks 
following rains. They yield poor crops when cultivated. 
The slick spots are hard to cultivate because they are wet 
for a longer time than the surrounding soils. 

Most areas of this soil are in permanent pasture or hay. 
If overgrazed, saltgrass will take over much of the pas- 
ture. Hay meadows have a much larger percentage of 
the desirable forage grasses. Under dryland cultivation, 
crop response is spotty and, for the most part, poor. 
Trrigation under good management produces considerably 
better yields. ‘This soil is in dryland capability unit 
IVs-l, irrigated capability unit I1TIs-1, the Saline low- 
land range site, and the Moderately saline or alkali 
woodland site. 


Loup series 


The Loup series consists of dark-colored, poorly 
drained soils of the bottom lands in a small valley along 
Sweet Creek and in the valley along the South Loup 
River in the extreme northwestern corner of the county. 
They occupy a small acreage, are nearly level areas, and 
are lower than any of the surrounding soils. The soils 
formed from moderately fine to moderately coarse tex- 
tured recent alluvium, 6 to 20 inches thick, that was de- 
posited over fine and medium sands. Practically no 
gravel is in these soils. Ground water is at or near the 
surface during wet seasons but as much as 4 feet from 
the surface during the driest seasons. These soils have 
poor natural drainage. Surface runoff is very slow. 

Loup soils have a gray to very dark gray surface 
horizon, 6 to 12 inches thick. This horizon has mainly a 
moderate crumb structure but in places it is platy, blocky, 
or granular. The surface horizon ranges from very firm 
to very friable when moist, depending somewhat on varia- 
tion in texture. Normally, there is a 4- to 8-inch transi- 
tion horizon of mottled sandy loam or loamy sand. Di- 
rectly beneath this horizon is a substratum of fine and 
mecium sands. This material is dull colored, or it may 
be brighter colored with numerous dark-brown stains and 
streaks. Loup soils are normally noncalcareous through- 
out their profile. 

Loup soils occur on lower elevations and have a higher 
ground-water level than the Elsmere or Wann. soils. 
Their natural drainage is similar to that of the Barney 
soils. The Loup soils have a substratum of fine and 
medium sands, whereas the Barney soils have a substratum 
of mixed sand and gravel. 

The ground-water level in Loup soils is too high for 
successful cultivation. These soils are used for whatever 
pasture they will produce. Many-areas are excellent wild- 
life refuges. The higher areas produce good bluestem, 
switchgrass, and Indiangrass for hay. Reeds, sedges, cat- 
tails, and prairie cordgrass grow in the lowest areas. 
Some areas are so wet that they are almost marshes. 
Willows are dominant where there are trees of any kind. 

One soil of the Loup series is mapped in this county. 

Loup loam (0 to 1 percent slopes) (lm).—The profile of 
this soil is the one described for the Loup series. Some 
areas having a surface soil of silty clay loam or fine 
sandy loam are included. This soil is not suitable for 
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irrigation. It is in dryland capability unit Vw-1, the 
Wetland range site, and the Wet woodland site. 


Meadin series 


The Meadin series consists of nearly level soils on 
stream terraces. They developed in sandy stream-de- 
posited materials less than 20 inches thick, which overlie 
mixed sand and gravel. These soils are not extensive 
in the county. 

Meadin soils have a gray to grayish-brown sandy loam 
surface horizon, This horizon ranges from 4 to 10 inches 
thick and has a moderate crumb structure. The subsoil 
is brown to dark-brown coarse sandy loam or loamy 
sand. It is 6 to 10 inches thick and has weak, coarse, 
crumb structure. At depths of 10 to 20 inches, there is 
an abrupt change to coarse sand or mixed sand and 
gravel. A few pebbles are on the surface of the soil and 
throughout the profile. Meadin soils are noncalcareous. 
They are excessively drained, with very rapid permea- 
bility and a low water-holding capacity. 

Meadin soils have a shallower profile than the closely 
associated O'Neill soils. 

Most of the Meadin soils are in permanent pasture, but 
small areas are cultivated as a part of larger units of 
deeper soils. Under dryland farming, these soils are 
droughty and are not suitable for cultivated crops. 
Under irrigation, yields of grass, small grains, and 
alfalfa are fair to good if the soils are managed in- 
tensively. 

Meadin sandy loam, 0 to 1 percent slopes {Ms).—The 
profile of this soil is like the one described for the Meadin 
series. A few areas with a loam surface horizon are in- 
cluded. This soil is in dryland capability unit VIIs-4, 
irrigated capability unit [Vs-4, the Shallow range site, 
and the Shallow woodland site. 

Meadin loamy sand, 3 to 11 percent slopes (McB}.-— 
This soil is on slopes that break from terraces to the bot- 
tom lands in the Platte River Valley. It forms a dis- 
continuous band from a point southwest of Grand Island 
to the Hall-Buffalo County line southwest of the Wood 
River. In some places the band is too narrow to be 
shown as a soil area and is indicated by a wavy line. 

This soil is variable in thickness and texture. Most 
of it has a grayish-brown sandy loam or gravelly loamy 
sand surface horizon, 2 to 8 inches thick. In places the 
slightly darkened surface layer has been removed by ero- 
sion. The subsoil horizon is commonly lacking. In some 
profiles there is a subsoil, 2 to 14 inches thick, that con- 
sists of coarse, weak, blocky, brown sandy loam. At 
depths of 6 to 20 inches the soil grades rapidly to a sub- 
stratum of mixed sand and gravel. In many areas, the 
soil profile is entirely lacking and the coarse sand and 
gravel are exposed. 

In, some cultivated areas there is a large amount of 
gravel on the surface. These areas show evidence of 
erosion, even when in native pasture. Numerous small 
and large gullies cross the slopes. Diagonal cattle trails 
cross many of these areas and contribute to their suscepti- 
bility to water erosion. 

This droughty soil has excessive natural drainage be- 
cause of its shallow depth and coarse texture. Surface 
runoff is very rapid. 
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This soil is suited only to permanent pasture. It sup- 
ports a poor to fair growth of native grasses and annual 
weeds. It is too steep, too shallow, and too gravelly for 
successful cultivation, and it is not suitable for irrigation. 
This soil is in dryland capability unit VIIs-4, the Shal- 
low range site, and the Shallow woodland site. 


O'Neill series 


Soils of the O’Neill series developed in loamy to sandy 
stream-deposited materials that are 20 to 36 inches deep 
over coarse sand or mixed sand and gravel. These soils 
are on nearly level stream terraces in the Platte River 
Valley. They occur mainly as a discontinuous band 
along the southern edge of the terraces. They are in an 
area known locally as Poverty Ridge because of the 
numerous crop failures before irrigation became estab- 
lished. 

O'Neill soils are excessively drained and have a low 
water-holding capacity. Permeability is moderately 
rapid. These soils are noncalcareous throughout their 
. profile. 

Soils of the O’Neill series have a friable, dark brown- 
ish-gray to very dark grayish-brown loam and sandy 
loam surface horizon that is of weak, granular structure. 
This horizon grades to a grayish-brown sandy loam sub- 
soil. In some profiles a thin, 2- to 6-inch, blocky 
clay loam layer occurs just above the substratum of 
coarse sand or mixed sand and gravel. There is a sprin- 
kling of fine gravel throughout the profile, but it is never 
abundant above the substratum. 

O'Neill soils have a sand-gravel substratum, whereas 
soils of the Ortello series are sandy in that horizon. The 
profile of the O’Neill soils is thicker over the sand-gravel 
substratum than that of the Meadin soils. The O’Neill 
soils have a sandier subsoil and a shallower profile than 
the Hord soils. 

Soils of the O’Neill series are droughty under dryland 
management. Their response to irrigation is good, but 
there are some limitations when water is apphed. Be- 
cause the soils have a low water-holding capacity, irri- 
gated crops do best if the water is applied at frequent 
intervals, Irrigation is most efficient if the field laterals 
are not more than an eighth of a mile long. 

These soils are easy to work. They are susceptible to 
wind erosion if they are not protected by growing crops 
or crop residues. 

O'Neill soils produce good yields of corn, sorghum, 
potatoes, alfalfa, soybeans, sugar beets, and tame pasture. 
Nearly all the commercial potato production in Hall 
County is on O'Neill soils. The principal grasses in 
native pastures are buffalograss and blue grama, with 
some big and little bluestem. 

O’Neill loam, 0 to 1 percent slopes (Ok)—The profile 
of this soil is much like the one described for the O’Neill 
series. The loam surface layer contains an abundance of 
organic matter. Surface runoff is slow. Drainage is 
largely internal. Small areas with a sandy loam and silt 
loam surface texture are included. This soil is in dry- 
land capability unit IIs-5, irrigated capability unit IIs-5, 
the Silty range site, and the Silty to clayey woodland 


site. 
O’Neill loam, 3 to 5 percent slopes, eroded (OkB2).— 
This soil is almost entirely on slopes that break from 
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the stream terraces down to bottom lands in the Platte 
River Valley. Tho dark surface horizon is thinner than 
that described for the O’Neill series. In most areas it 
is 6 to 10 inches thick. The lighter colored subsoil is 
exposed in a few spots. . 

A few areas of this soil are in permanent pasture. 
Small crossible gullies are common in nearly all areas. 
This soil is in dryland capability unit IIIe-1, irrigated 
capability unit IILe-1, the Silty range site, and the Silty 
to clayey woodland site. 

O’Neill sandy loam, 0 to 1 percent slopes (Om).—This 

soil has a very friable sandy loam surface layer which 
is lighter colored (browner) than the corresponding 
layer in the soil described for the O’Neill series, This 
soil is slightly more droughty than the O’Neill loams. 
Irrigation is necessary for high yields. This soil is in 
dryland capability unit Ife-3, irrigated capability unit 
IIe-8, the Sandy range site, and the Sandy woodland 
site. 
O’Neill sandy loam, 3 to 7 percent slopes, eroded 
(OmB2).—-This soil occurs on slopes that break from stream 
terraces to the bottom lands in the Platte River Valley. 
Some erosion has exposed a lighter colored subsoil. 
There is more gravel on the surface than on areas of 
uneroded O'Neill soils. Small crossable gullies are com- 
mon. This soil is in dryland capability unit IITe-3, 
irrigated capability unit I[Ie-3, the Sandy range site, 
and the Sandy woodland site. 


Ortello series 


The Ortello series consists of deep soils on stream 
terraces and uplands that have a moderately sandy sub- 
soil. These soils formed from sandy alluvium. In some 
areas much of this material has been reworked by wind. 
Ortello soils occur at both low and high terrace levels 
in the Platte River Valley and on a iucent uplands. 
They are mainly nearly level, but hummocky areas with 
gradients up to 6 percent are included. 

Ortello soils have a very dark gray to grayish-brown 
loam and fine sandy loam surface horizon, 8 to 20 inches 
thick. It is slightly acid to medium acid. This horizon 
has a weak granular or moderate crumb structure and is 
friable to very friable when moist. The alighlly acid 
subsoil is light brownish-gray sandy loam with a weak, 
coarse, prismatic structure breaking to weak, coarse, 
crumb structure. It becomes coarser and a little lighter 
colored with depth. On stream terraces coarse sand or 
mixed sand and gravel are at depths of 4 to 6 feet. The 
substratum is nearly neutral. A loamy substratum phase 
of the Ortello soils is mapped where a silty to clayey 
layer occurs at a depth of 8 to 5 feet. 

The normal Ortello soils are noncalcareous throughout 
their profile. These somewhat excessively drained soils 
have moderately rapid permeability and a medium 
water-holding capacity. 

Ortello soils have a sandier subsoil than the Hord or 
‘the Holdredge soils. Their profile is not so sandy as 
that of the Thurman: soils. Ortello soils have a sandy 
substratum, whereas O’Neill soils have a substratum con- 
sisting of mixed sand and gravel. 

Most of the Ortello soils are cultivated. They are 
somewhat droughty under dryland farming, but crops 
respond well to irrigation. Wind erosion is a hazard on 
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the phases that have a sandy surface soil. Corn, wheat, 
sorghum, and alfalfa are the most commonly grown 
crops. Soybeans, tame pasture, potatoes, and sugar beets 
are also grown successfully. In native pastures the prin- 
cipal grasses are blue grama, buffalograss, big and lit- 
tle bluestem, sand dropseed, and prairie sandreed. 

Ortello fine sandy loam, 0 to 3 percent slopes (OrA).-— 
This soil has a profile similar to that described for the 
Ortello series. The surface layer is fine sandy loam. 
This horizon is thinner and lighter colored (browner) 
than in Ortello loam, 0 to 1 percent slopes. This soil is 
in dryland capability unit Ile-8, irrigated capability 
unit Ife-8, the Sandy range site, and the Sandy wood- 
jJand site. 

Ortello fine sandy loam, 3 to 7 percent slopes (OrB).— 
The soil of this unit has a profile similar to that de- 
scribed for the Ortello series. In cultivated areas, how- 
ever, the surface horizon is slightly thinner; it is 6 to 
12 inches thick. Some areas occupy low-lying ridges, 
but, for the most part, this soil is on irregular, wind- 
formed hummocks. It is in dryland capability unit 
IIIe-8, irrigated capability unit IlTe-3, the Sandy range 
site, and the Sandy woodland site. 

Ortello fine sandy loam, loamy substratum, 0 to 3 
percent slopes (2Or)—This soil has a surface layer and 
subsoil similar to those described for the Ortello series. 
At depths of 3 to 5 feet, however, there are silty to 
clayey horizons that represent an older, buried soil. In 
some places the silty buried material is yellowish loess, 
i which no darkening or soil development has taken 
place. 

This soil is less droughty under dryland farming than 
the normal Ortello fine sandy loams. When leveling 
for irrigation, it is possible to make deeper cuts without 
exposing coarse material, 

Some of this soil occurs on low-lying ridges or on low 
hummocks. Other areas are nearly level. This soil is in 
dryland capability unit Ile-3, irrigated capability unit 
Ife-8, the Sandy range site, and the Sandy woodland 
site, 

Ortello fine sandy loam, loamy substratum, 3 to 7 
percent slopes (2Or3).—This soil has a surface soil and 
subsoil similar to those described for the Ortello series. 
The silty or clayey horizon occurs at depths of 3 to 5 
feet. 

This soil is on short side slopes along shallow inter- 
mittent drains, on ridges, or on low hummocks, In 
places all of the surface soil has been removed and the 
lighter colored sandy subsoil is exposed. Considering 
the acreage as a whole, from 25 to 50 percent of the 
surface soil is still present. 

Surface runoff is rapid. The organic-matter supply 
is low; and natural fertility is fair. Under dryland 
farming, this soil is less droughty than the normal Or- 
tello fine sancy loams. When leveling’ for irrigation, it 
is possible to make deeper cuts without exposing coarse 


material. This soil is in dryland capability unit TITe-3,. 


irrigated capability unit I[Te-3, the Sandy range site, 
and the Sandy woodland site. 

Ortello loam, 0 to 1 percent slopes (O1).—This soil has 
a profile like that described for the Ortello series. The 
surface layer is a loam. About two-thirds of this soil is 
underlain, at depths of 3 to 5 feet, by buried silty and 
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clayey soils, These buried soils have a profile similar 
to that of the Hall, Hord, or Wood River soils. 

This soil is in dryland capability unit [Ie~1, irrigated 
capability I-1, the Silty range site, and the Silty to 
clayey woodland site. 


Ovina series 


The Ovina series consists of imperfectly drained, mod- 
erately dark colored, moderately sandy soils that have a 
loamy subsoil. They are in nearly level areas in valley 
positions that are within or that border sandhill areas. 
Slick spots occur in some areas. There is little surface 
runoff, and permeability is slow. ‘The ground-water 
level fluctuates between depths of 2 and 8 feet. 

Ovina soils have a dark-gray to dark grayish-brown 
fine sandy loam and loamy fine sand surface horizon, 5 to 
15 inches thick. It is very friable when moist and is non- 
calcareous but mildly alkaline. The surface horizon 
grades to nearly massive, grayish-brown fine sandy loam. 
Buried dark-gray to pale-olive loams or silt loams, over 
light-gray to grayish-brown silty clay loams to clays, 
begin at an average depth of 24 inches. The grayish color 
is caused by the abundance of free lime. At about 5 feet, 
the profile changes to calcareous loam or sandy loam, and 
then to coarse sand or mixed sand and gravel. 

Some profiles have been observed in which the coarse 


substratum was at depths of 8 to 10 feet. Mottlings or 


blotches of light olive-brown, strong-brown, greenish, 
and bluish colors are common in the lower horizons of 
these soils. 

Ovina soils have a less sandy subsoil than Elsmere soils, 
and they are less clayey than Silver Creek soils. They 
differ from the Ortello soils in having a shallow water 
table, as well as a mottled subsoil and other evidence of 
subirrigation and recurrent wetness. 

Most areas are in native meadow. The most common 
grasses in these meadows are big and little bluestem, 
switchgrass, Indiangrass, blue grama, and some prairie 
cordgrass. Hay yields are good. Some areas of Ovina 
soils are cultivated. ‘Yields are fair during dry years. 
In years of normal rainfall, some areas are too wet for 
successful cultivation. 

Ovina fine sandy loam (0 to 1 percent slopes) (Ov).— 
This soil occupies nearly level, fairly broad, areas border- 
ing the sandy uplands. It is associated with sandy soils 
of the stream terraces. This soil is in dryland capability 
unit IIw-6, irrigated capability unit Ifw-6, the Sub- 
irrigated range site, and the Moderately wet woodland 
site. 

Ovina loamy fine sand (0 to 8 percent slopes) {Oa).— 
This soil has a profile similar to the one described for 
the Ovina series. Because of wetness, most of this soil 
is in native meadow. It is in dryland -capability unit 
IIIw-5, irrigated capability unit ITIw-5, the Subirri- 
gated range site, and the Moderately wet woodland site. 


Platte series 


The Platte series consists of shallow soils of the bot- 
tom lands that are forming in 10 to 20 inches of recent 
alluvium. The alluvium overlies coarse sand or mixed 
sand and gravel. These soils occur extensively through- 
out the Platte River Valley. They are at lower eleva- 
tions than the surrounding, deeper soils. Most areas of 
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the Platte soils are associated with scars left by the 
former channels of the Platte River. 

Platte loam has a calcareous, gray to black loam sur- 
face horizon and is 8 to 12 inches thick. It is friable 
when moist. Below the surface soil, in most places, 
there is a 6- to 10-inch horizon of stratified, mottled, 
light-gray silt loam, loam, and very fine sandy loam. 
This 1s the parent material of the soil, and it rests di- 
rectly on the coarse substratum. Where the dark sur- 
face horizon is deepest, however, the soil grades through 
a layer of sandy loam to the mixed sand and gravel of 
the substratum. 

Included with the Platte soils are soils having less 
than 10 inches of soil material over coarse sand and 
gravel. 

The Platte soils have a low water-holding capacity 
because they are shallow. The coarse substratum has 
very rapid permeability. The ground-water level fluc- 
tuates between depths of 2 and 6 feet. It is highest 
during winter and early in spring. When the water 
table 1s high, capillary action brings soluble salts to the 
surface, where they accumulate as a white crust. Most 
of the salts are leached or washed away by late spring 
or summer rains. There is little danger from salt accu- 
mulation during normal years. 

Platte soils are shallower over the coarse substratum 
than the moderately deep Wann loams. They resemble 
the Meadin soils in depth but have a higher ground- 
water level and occur on bottom lands instead of terraces. 

Most areas of Platte soils are in permanent pasture or 
hay. Under dryland management, the soils are too 
droughty to be farmed successfully. Most of the culti- 
vated areas are irrigated. Under irrigation, the hazards 
are severe. Water runs must be short, and applications 
of water frequent. Sorghum and corn are best suited. 
Where the soils are in native meadow, yields of hay are 
good. Grasses in native pastures should not be over- 
grazed (fig. 8). In poor pastures, ironweed, vervain, 
goldenrod, and ragweed have replaced the native blue 
grama, buffalograss, switchgrass, Indiangrass, and blue- 
stem. 


Figure 8.—This area of Platte soils has a high carrying capacity 
when it is properly managed, but the proportion of undesirable 
weeds and grasses is high when it is overgrazed, 


Platte loam (0 to 3 percent slopes) (Pt)—The profile of 
this soil is like the one described for the Platte series. 
About a third of the acreage is in areas that have a net- 
work of small, crossable drains, 1 to 2 feet deep and 5 
to 15 feet wide, that carry surface water to larger 
streams. This soil is in dryland capability unit VIIs-4, 
irrigated capability unit [Vs-4, the Subirrigated range 
site, and the Shallow woodland site. 

Platte-Sarpy complex (0 to 2 percent slopes) (P~S).— 
This complex consists of imperfectly drained, shallow, 
loamy Platte soils and excessively drained, deep, very 
sandy Sarpy soils. The two are so intermixed they could 
not be mapped separately. Numerous small channels 
cross the areas of this unit. 7 

Platte loam and a Platte soil with a sandy loam sur- 
face soil occur at low elevations and occupy from 45 to 
65 percent of the complex. Their profile is like that 
described for the Platte series. Sarpy fine sand and 
Sarpy loamy fine sand occupy from 30 to 40 percent of 
the complex, and they are on the higher ridges where 
slopes range from 8 to 8 percent. These ridges crest 2 
to 6 feet above the level of the Platte soils. Sarpy soils 
have a profile like that described for the Sarpy series. 

Some areas have soils resembling Wann loam, Wann 
fine sandy loam, and Wann fine sandy loam, deep. These 
soils are intermediate in elevation between the Platte 
and Sarpy soils and occupy from 0 to 15 percent of the 
complex. Their profile is like that described for the 
Wann series. 

This complex differs from the Platte-Wann complex 
in having more sandy and very sandy Sarpy soils. Both 
Ce aa occur in abandoned channels of the Platte 

iver, 

The ground-water level fluctuates between 2 and 12 
feet. Surface runoff is medium. Some water moves 
away in drainage channels. On the very sandy soils, 
much of the water is absorbed nearly as rapidly as it 
falls. Wind erosion is a hazard on some of the sand 
ridges where there is not enough grass to hold the soil. 

Soils of this complex are in permanent pasture. They 
are too rough for successful cultivation. Extensive lev- 
eling could produce irrigable soils, but this would be 
expensive. When properly managed, these soils pro- 
duce a fair amount of good grasses. They have a mod- 
erately high carrying capacity. The Sarpy soils are 
suited to prairie sandreed, sand dropseed, big and little 
bluestem, and blue grama. The Wann soils produce a 
mixture of tall and short grasses, including some switch- 
grass and Indiangrass, Platte soils commonly produce 
the poorest stand of grasses. Povertygrass, needle-and- 
thread, prairie triple-awn, and sand dropseed are the 
more abundant grasses on this soil. 

Soils of this complex are in dryland capability unit 
Vile-5, irrigated capability unit TVe-5, the Sands range 
site, and the Very sandy woodland site. 

Platte-Sarpy complex, channeled (0 to 6 percent 
slopes) (2P-S).—These soils are like those described for the 
Platte-Sarpy complex. The ridges of Sarpy soils are 
higher than in the Platte-Sarpy complex. They have 
side slopes of 5 to 15 percent, and the crest of the ridges 
is 6 to 12 feet above the level of the adjacent Platte or 
Wann soils. Because of the numerous high sand ridges, 
shallow soil areas, and deeply entrenched drains, the 
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soils are not suitable for cultivation. Many of the drains 
and stream channels are noncrossable with farm ma- 
chinery. The soils of this complex are in dryland capa- 
bility unit VIIe-5, the Sands range site, and the Very 
sandy woodland site. 

Platte-Wann complex (0 to 2 percent slopes) {P-W).— 
This unit is made up primarily of shallow, loamy Platte 
soils and moderately deep to deep, sandy Wann soils in 
such close association they could not be mapped sepa- 
rately. They occur in bottom-land areas that were once 
channels of the Platte River. The soils are forming in 
materials recently deposited in the old channels. 

The shallow, loamy soils of this complex have a pro- 
file like that described for the Platte series. They occur 
at the lowest elevations and occupy 80 to 60 percent of 
the complex, depending on the particular area involved. 
The moderately deep to deep sandy soils have a profile 
like that described for the Wann series. These soils 
occur at the highest elevations and occupy 40 to 70 per- 
cent of the complex. Minor inclusions of deep, very 
sandy soils similar to those described for the Sarpy 
series occupy 5 to 10 percent of the complex. 

Surface runoff is moderate to rapid because of a net- 
work of drains, varying from 1 to 3 feet in depth and 
from 38 to 15 feet in width, which carry rainwater to 
larger streams. Most of the drains can be crossed with 
farm machinery. Much of the water from gentle rains 
enters the soil almost as rapidly as it falls. The water- 
holding capacity is low to medium. 

The ground-water level fluctuates between 2 and 8 
feet. Early in spring when the water level is high, solu- 
ble salts form a white crust on the surface of these soils. 
It is not harmful to the native vegetation and is leached 
or washed away by spring and midsummer rains. 

Most areas of this complex are in permanent pasture 
or native hay meadow. A high level of management is 
necessary if these soils are cultivated. Crop yields are 
fair under dryland cultivation. The shallow soils are 
too droughty for successful crop production. If leveled 
for irrigation, crop yields are good. If irrigation is not 
used, areas of this complex are more profitable if left 
in permanent pasture or hay meadow. Wind erosion 
is a hazard. 

If properly managed, pastures have a high carrying 
capacity. The most common grasses are big and little 
bluestem, switchgrass, Indiangrass, and bluegrass. In 
overgrazed areas, annual weeds, povertygrass, prairie 
triple-awn, and sand dropseed are common. The soils of 
this unit are in dryland capability unit VIIs—, irri- 
gated capability unit IVs, the Subirrigated range site, 
and the Shallow woodland site. 

Platte-Wann complex, channeled (0 to 2 percent 
slopes) (2P-W).—These soils are similar to those described 
for the Platte-Wann complex. In the channeled phase, 
many of the drains are not crossable with ordinary farm 
machinery. They vary from 3 to 6 feet in depth and 6 
to 20 feet in width. A few areas have water in them 
much of the year. 

All areas are in permanent pasture. They are too 
rough for successful cultivation. This unit is in dryland 
rapability unit VIIs-4, the Subirrigated range site, and 
the Shallow woodland site. 


SOIL SURVEY SERIES 1957, NO. 12 


Riverwash 


Riverwash (Rw) —Mapped together in this land type are 
sand bars and sand flats and some smaller islands within 
and adjacent to the channels of the Platte and South 
Loup Rivers. These areas are 1 to 3 feet above the level 
of normal stream flow. Most areas are slightly chan- 
neled and are subject to cutting action of streams when 
they are flowing at high-water stage. Some areas along 
the South Loup River are flooded when stream flow is 
highest. The flow of water in the Platte River is con- 
trolled by large upstream dams, so there is little flood- 
ing along that stream. , 

Some of the more stabilized areas have a moderately 
dark surface horizon of coarse sand, 2 to 8 inches thick. 
Most areas, however, have a light-colored surface layer 
that contains little organic matter. 

Wind erosion is active where vegetation is not estab- 
lished, and most areas of Riverwash are nearly bare. 
Cocklebur and small willows are the first plants to be- 
come established. On the most stabilized areas, there 
are dense stands of willows, cottonwood trees, brush, an- 
nual weeds, and common reedgrass. 

Many areas adjacent to river channels are used for 
whatever pasture they will support. Most of the sand 
bars are idle. Areas of Riverwash make excellent wild- 
life habitats. This land type is in dryland capability 
class VIII. It is not suitable as a woodland site. 


Sarpy series 


The Sarpy series consists of noncalcareous loamy 
sands and fine sands on bottom Jands in the valleys of 
the Platte and South Loup Rivers. These soils are on 
low ridges and adjacent to abandoned channels of the 
Platte River. They occupy higher elevations than the 
surrounding soils. Their alluvial parent material has 
been reworked and drifted into low ridges by wind. In 
some places the parent material was blown out of the 
abandoned channels by north and northwesterly winds 
to form natural levees on the banks of these channels. 

The Sarpy soils have a loose, single-grain, grayish- 
brown to dark grayish-brown surface horizon of fine 
sand that is 4 to 14 inches thick. The subsoil is loose, 
single-grain, light brownish-gray to grayish-brown fine 
sand or loamy sand. Normally, mottlings are absent. 
Buried soils are not common in Sarpy soils, but in some 
areas there is a loamy horizon between depths of 4 and 
6 feet. Coarse sand or mixed sand and gravel is at 
depths of 4 to 10 feet. 

Garey soils are slightly acid to medium acid and are 
noncalcareous. They are excessively drained. Perme- 
ability is rapid. The water-holding capacity is low. 
Surface runoff is slow on the more nearly level areas 
because nearly all the water is absorbed as rapidly as it 
falls. Runoff is moderate on the steeper, sandy ridges. 
The ground-water level is at depths of 6 to 12 feet. 
Where these soils are cultivated, or where overgrazing 
has destroyed the pasture grasses, wind erosion is a seri- 
ous hazard. 

Soils of the Sarpy series are sandier and have a lighter 
colored surface horizon than the Cass soils. They have 
a sandier, lighter colored profile, a lower ground-water 
level, and better natural drainage than Wann soils. 
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Most areas are in native pasture of hay meadow. 
Where a high level of management is practiced, these 
soils produce fair to good stands of prairie sandreed 
and sand dropseed, with smaller stands of blue grama 
and bluestem. On overgrazed and wind-eroded areas, 
ragweed, ironweed, cocklebur, sandbur, and similar plants 
are common. 

When cultivated, Sarpy soils are droughty, are low in 
natural fertility, and tend to be difficult to work because 
of excessive sandiness. Crops respond well to irrigation. 

Sarpy fine sand (2 to 6 percent slopes) (Sa)—This is 
the soil considered typical of the Sarpy series. It occu- 
pies sandy ridges that are 4 to 8 feet higher than the 
adjacent soils. Some of the ridges crest at 10 to 15 feet. 
This soil is in permanent pasture. It is too sandy, too 
droughty, and too irregular for successful cultivation. 
Blow-out troughs are common in some areas that have 
been overgrazed. This soil is not suitable for irriga- 
tion. It is in dryland capability unit VIIe-5, the Sands 
range site, and the Very sandy woodland site. 

Sarpy loamy. fine sand, 0 to 3 percent slopes (SgA).— 
This soil has a loamy sand surface horizon, 6 to 14 inches 
thick. It is thicker, slightly darker, and more coherent 
than Sarpy fine sand. The subsoil is grayish-brown or 
light brownish-gray loamy sand that becomes coarser 
with depth. 

This soil is mainly on natural levees along abandoned 
stream channels. Most areas are cultivated. Under dry- 
land management, yields of corn, sorghum, and alfalfa 
are fair to poor, depending on the amount of moisture 
during the growing season. Many areas are irrigated, 
and, under a high level of management, crops respond 
well. This soil is in dryland capability unit IITe-5, 
irrigated capability unit I[Ve-5, the Sandy range site, 
and the Sandy woodland site. 

Sarpy loamy fine sand, 3 to 7 percent slopes (Sg8)-— 
This soil is similar to Sarpy loamy fine sand, 0 to 3 per- 
cent slopes. It occupies long, uneven, low ridges within 
large, broad areas of less well drained soils. A few of 
the less sloping areas are cultivated. During dry years, 
crop yields are poor. In wet years, yields of corn, 
sorghum, and alfalfa are fair. Most areas are in native 
pasture and produce a good growth of sand-loving grass. 
This soil is in dryland capability unit [Ve-5, irrigated 
capability unit [Ve-5, the Sands range site, and the 
Sandy woodland site. 


Scott series 


The Scott series consists of soils that occur in depres- 
sions on the uplands and stream terraces. The soils 
have a thin, silty surface horizon and a thick, dark, 
claypan subsoil. The parent material is loess, a yellow- 
ish, silty, windblown material. On the low terraces 
north of. Grand Island, however, the Scott soils formed 
in a mixture of loess and stream-deposited material 
(alluvium). 

In this county, typical Scott soils have a friable, weak, 
granular or platy, gray surface horizon 4 to 10 inches 
thick. The lower part may be slightly grayer than the 
upper part. It changes abruptly to the dark-gray clay 
subsoil, which is of strong, prismatic-blocky structure. 
The subsoil is sticky and plastic when wet and very hard 
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when dry. It grades to yellowish parent material at 
depths of 40 to 52 inches, 

Areas of the low terraces in the northeastern part of 
the county are less uniform in the subsoil and sub- 
stratum. The upper subsoil ranges from clay loam to 
clay. The parent material consists of stratified clay 
loam, loam, and sandy loam. In places there is a 3- to 
10-inch, mottled, sticky layer of light gray sandy clay 
loam. The substratum of mixed sand and gravel is at 
depths of 4 to 6 feet. 

Most of the low areas are undrained and receive run- 
off from higher surrounding soils. The water disappears 
slowly by seepage or evaporation. During wet years the 
areas are covered with water most of the time. In dry 
years they produce a poor growth of annual weeds and 
poor quality grasses. Some areas are nearly bare. 

Scott soils have very poor natural drainage, are very 
slowly permeable, and are frequently ponded. Their 
surface soil is slightly acid to medium acid, and their 
subsoil is slightly acid to neutral. Free lime commonly 
has been leached to depths below 60 inches. 

Scott soils have a thinner surface soil than the Fill- 
more soils and occur at lower elevation than the Butler 
and Fillmore soils. They are not suited to buffalograss 
or grama, which normally grows on the Fillmore soils. 

Most areas of the Scott soils are used for whatever 
pasture they will produce. Some areas are cultivated, 
but yields are poor. One soil of this series was mapped 
in the county. 

Scott silt loam (0 to 1 percent slopes) (Sc)—This soil 
is mostly in pasture, but some areas are cultivated. Yields 
of corn and sorghum are poor. Unless they are pro- 
tected by diversion ditches or by terraces, crops ordi- 
narily drown out in years of normal rainfall. ‘The soil 
can be irrigated if adequately protected from floods. If 
the soil is cultivated deeper than 6 inches, some of the 
clay subsoil is brought to the surface. This soil is in 
dryland capability unit [Vw-2, irrigated capability unit 
IVw-2, the Overflow range site, and the Wet woodland 
site. 


Silver Creek series 


The Silver ‘Creek series consists of nearly level, im- 
perfectly drained, deep soils that contain an abundance 
of lime. In this county the areas are on the low and 
high stream terraces in the Platte River Valley. The 
Silver Creek soils formed in old alluvium on the lower 
terraces and in: loess on the higher terraces. Permeability 
is slow because of the clayey subsoil. Surface runoff and 
internal drainage are slow. The water table fluctuates 
between depths of 3 and 10 feet. 

Silver Creek soils have a calcareous, gray, silt loam 
surface soil, 8 to 14 inches thick, that is of weak, fine, 
granular structure. The subsoil, a dense, blocky silty 
clay or clay, is very plastic and sticky when wet and 
very hard when dry. It contains a heavy concentration 
of lime carbonate and is gray to light gray when dry. 
The lower part of the subsoil contains less lime than 
the upper and in many places is stained or blotched with 
brownish, bluish, or greenish colors. On the lower ter- 
races this mottling marks the zone within which the 
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water table fluctuates. On the higher terraces the sub- 
soil grades rapidly to a substratum that consists of loess 
having a silt loam texture and mottles of light gray. 

Silver Creek soils differ from the nearby Exline soils 
in having a thicker surface horizon, a blocky instead of 
columnar subsoil, a higher concentration of free lime, 
and a lower concentration of soluble salts and alkali. 
Silver Creek soils contain more lime, are at lower ele- 
vations, and are more poorly drained than the Wood 
River soils. 

Crops yield fairly well on Silver Creek soils, though 
they sometimes drown out in wet years. The soils can 
be irrigated successfully if adequate surface drainage is 
established. One soil of this series was mapped in the 
county. 

Silver Creek silt loam (0 to 1 percent slopes) (Si).— 
This soil has a profile like the one described for the 
series. Crops yield fairly well but may drown out in 
wet years. Areas in pasture or hay meadows yield very 
well. Where the soil has not been cultivated, the plant 
cover is a mixture of tall and short grasses—buffalograss, 


western wheatgrass, saltgrass, bluestem, and some Indian-: 


grass and switchgrass. 

Irrigation can be practiced where adequate surface 
drainage can be established. This soil is in dryland 
capability unit IIIw-2, irrigated capability unit IIIw-2, 
the Subirrigated range site, and the Moderately wet 
woodland site. 


Thurman series 


The Thurman series consists of dark-colored soils of 
the uplands and stream terraces that developed in very 
sandy materials deposited by wind or water. These soils 
occur in nearly level to hummocky positions in the north- 
central part of the county and also in a discontinuous 
band along the south break to the Platte River Valley. 

These soils have a dark-gray or dark grayish-brown 
surface soil of fine sandy loam or loamy fine sand. This 
horizon is 10 to 20 inches thick, is very friable when 
moist; and is slightly acid to medium acid. The sub- 
soil is slightly acid, brown to grayish-brown loamy 
sand or loamy fine sand that commonly becomes coarser 
with depth. It is very friable when moist and weakly 
coherent when dry. Thurman soils are noncalcareous. 

Soils of the Thurman series have a thicker and darker 
colored surface horizon than the closely associated Val- 
entine soils. 

Thurman soils are very rapidly permeable. Surface 
runoff is slow because most of the rainfall is absorbed 
as rapidly as it falls. Wind erosion is a severe hazard 
if these soils are not properly managed. In the culti- 
vated areas, corn and sorghum are the most commonly 
grown crops. Some wheat is also grown. These soils 
are droughty under dryland management, but produce 
fair to good crops in years of above-normal rainfall. 
Areas in permanent pasture support a mixed growth of 
blue grama, little and big bluestem, prairie sandreed, 
and sand dropseed. 

Thurman fine sandy loam, 0 to 3 percent slopes 
(TsA)—Some of this soil is on low ridges or irregular, low 
hummocks with slopes of about 2 percent. Other areas 
are in low pockets or sags between higher lying areas 
of Valentine soils, These areas vary from 5 to 30 acres 


SOIL SURVEY SERIES 1957, NO. 12 


in size. A few areas having a loam or silt loam surface 
horizon are included. 

This soil is slightly droughty for dryland crops. Crop 
response to irrigation is excellent. This soil is in dry- 
land capability. unit IIe-3, irrigated capability unit 
Ile-3, the Sandy range site, and the Sandy woodland site. 

Thurman fine sandy loam, 3 to 7 percent slopes 
(TsB).—Most of this soil is hummocky, but some areas are 
on short side slopes along intermittent drains in the 
sandy uplands. A few areas having a loam surface 
horizon are included. 

Erosion has not been uniform. In places the original 
dark surface soil has been removed and the lighter col- 
ored sandy subsoil is exposed. In most areas, however, 
25 to 50 percent of the dark surface soil remains and 
the soil is generally dark colored. In many places the 
remaining surface soil has been mixed with the subsoil 
during tillage. 

Most of this soil is cultivated, but crop yields are only 
fair because of rapid surface runoff and low natural 
fertility. This soil is low in organic matter and nitro- 
gen. It is in dryland capability unit IIIe-3, irrigated 
capability unit IITe-3, the Sandy range site, and the 
Sandy woodland site, 

Thurman loamy fine sand, 0 to 3 percent slopes 
(ThA) —This soil occurs in wind-formed, very gently undu- 
lating positions. In a few areas dark, buried silty soils 
are at depths of 3 to 5 feet. 

Wind erosion is a hazard on this soil when it is cul- 
tivated. There are no surface drainage channels, because 
the rainfall is absorbed nearly as rapidly as it falls. 
Internal drainage is rapid. 

Most of this soil is cultivated. Corn, wheat, sorghum, 
and alfalfa are the main crops grown. During dry years, 
this soil is droughty, but it produces fair to good yields 
when rainfall is normal or above normal. A few areas 
are irrigated by sprinklers. Leveling for gravity irriga- 
tion can be done, but large amounts of soil must be 
moved, 

This soil is in dryland capability unit IITe-5, irri- 
gated capability unit TVe-5, the Sandy range site, and 
the Sandy woodland site. 

Thurman loamy fine sand, 3 to 7 percent slopes 
(ThB).—The profile of this soil is Hke that described for the 
Thurman series. A few areas subject to severe wind 
erosion have lost most of their dark-colored surface hori- 
zon, Slopes are complex and the surface is hummocky. 
Some of the soil is cultivated, but most of it is in perma- 
nent pasture. It is in dryland capability unit [Ve-5, 
irrigated capability unit 1Ve-5, the Sands range site, 
and the Sindy woodland site. 

Thurman loamy fine sand, loamy substratum, 0 to 
3 percent slopes (2ThA).—-This soi] has a surface layer and 
subsoil horizon similar to those described for the Thur- 
man series. At depths of 3 to 5 feet, there is a buried 
silty to clayey horizon. The silty or clayey lower hori- 
zon makes this soil less droughty than the other Thur- 
man soils, If it is leveled for irrigation, there is little 
chance of exposing coarse material. This soil is in dry- 
land capability unit ITIe-5, irrigated capability unit 
IVe-5, the Sandy range site, and the Sandy woodland 
site. 
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Thurman loamy fine sand, loamy substratum, 3 to 
7 percent slopes (2Th8).—This soil has a profile similar to 
that described for the Thurman series, but it has a 
buried silty to clayey horizon at depths of 8 to 5 feet. 
The lower horizon makes the soil less droughty than 
other Thurman soils, as it holds moisture within the 
reach of many crop roots. In a few areas most of the 
original dark-colored surface horizon has been: removed 
by severe wind erosion. Most of this soil is cultivated, 
but very little is irrigated. This soil is in dryland capa- 
bility unit IVe-5, irrigated capability unit IVe-5, the 
Sands range site, and the Sandy woodland site. 

Thurman loamy fine sand, wind eroded (0 to 7 per- 
cent slopes) (Th3)—This soil occurs mainly in low hum- 
mocky positions, and its profile is similar to the one de- 
scribed for the Thurman series. The surface layer is 
light colored. 

This soil contains very little organic matter, and its 
fertility is low. Permeability is rapid, and the water- 
holding capacity is low. Most of this soil is cultivated. 
It is not suited to irrigation, and farmers consider it 
droughty. 

Severe wind erosion is a hazard on this soil. Because 
of erosion, it is unstable during periods of high winds. 
Areas of this soil are small because wind erosion has 
not been uniform. Much of the loamy fine sand surface 
horizon has been completely removed from the crests of 
the hummocks (fig. 9). Erosion is not so severe on the 
side slopes. Some “blow sand” has accumulated in the 
low-lying areas between the hummocks, 

It is in dryland capability unit VIe-5, the Sands 
range site, and the -Very sandy woodland site. 


Valentine series 


The Valentine series consists of young, hummocky soils 
that formed in wind-deposited sands. There are two 
general areas of Valentine soils. The most extensive 
area is located north of Cairo and Abbott in the north- 
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Figure 9—Sand drifting from an unprotected field of. Thurman 
loamy fine sand, wind eroded, has accumulated in a fence row. 
This soil needs a good cover crop or stubble mulch... 


western and north-central parts of the county. A smaller 
area is in the south-central part, south of the Platte 
River Valley. Slopes range from 3 to 15 percent but 
are dominantly not more than 10 percent. 

Valentine soils have a dark-gray to light brownish- 
gray surface horizon of fine sand or loamy fine sand 
that is 4 to 12 inches thick. Normally, there is enough 
organic matter and silt mixed with the sand. to give it 
weak coherence. This horizon grades rapidly to a loose, 
pale-brown fine sand or loamy fine sand that continues 
downward for at least 5 feet, and in places to 20 feet 
or more. <A thin, slightly darkened horizon that, indi- 
cates short periods of a former stabilization and forma- 
tion of a surface layer occurs frequently in these soils. 

The soils of the Valentine series are slightly acid to 
medium acid. No lime carbonate is present. They are 
rapidly permeable and have a low water-holding capac- 
ity. Surface runoff is very slow because the rainfall is 
absorbed by the porous sands. Blowouts are common. 

Valentine soils have a lighter colored, thinner surface 
horizon and a sandier subsoil than the closely associated 
Thurman soils. 

Nearly all areas of Valentine soils are in permanent 
pasture. They are too sandy and unstable for successful 
cultivation. Wind erosion is a serious hazard when the 
grass cover is destroyed. The native vegetation consists 
of fair to good stands of prairie sandreed, sand drop- 
seed, blue grama, sand bluestem, and big and little blue- 
stem. Only one soil of this series was mapped in the 
county. 

Valentine fine sand (Va) —This soil is described as typi- 
cal of the Valentine series. It produces fair to good 
stands of native grasses and is considered good grazing 
land when properly managed. Blowout troughs are 
common. This soil is in dryland capability unit VIIe-5, 
the Sands range site, and the Very sandy woodland site. 
It is not suitable for irrigation. 


Volin series 


The Volin series consists of silty alluvial soils of the 

Platte River Valley. They are underlain at 3 to 6 feet 
by coarse sand or mixed sand and gravel. 
_ The surface horizon, 8 to 18 inches thick, is a cal- 
careous, dark grayish-brown silt loam or very fine sandy 
loam of medium granular structure. It is friable when 
moist and slightly hard when dry. Normally, there is a 
medium-textured transitional horizon that is slightly 
lighter colored than the surface horizon. The upper 
substratum, or C horizon, at depths of 12 to 24 inches, 
is a light-gray to grayish-brown silt loam or very fine 
sandy loam of weak, coarse, prismatic structure. This 
horizon is friable when moist and slightly hard when 
dry. ‘In places it is caleareous. The lower C horizon is 
stratified, light-colored, friable silt loam. Coarse sand 
or mixed sand and gravel occur at depths of 8 to 6 feet. 
In a few places there is a dark, buried, loamy layer in 
the lower substratum. 

These well-drained soils are seldom flooded. Surface 
runoff is medium, and permeability is moderate. Ero- 
sion by wind and water is seldom a hazard if good 
management is used. 

Volin soils have a slightly finer textured, more co- 
herent subsoil than Cass soils. They are better drained 
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and have a coarser textured subsoil than the Lamoure 
soils. One soil of the Volin series was mapped in the 
county. 

Volin silt loam (0 to 1 percent slopes) (Vo)].—This is one 
of the best agricultural soils of the county. Most of it 
is cultivated. Crop yields are fair to good under dry- 
land management. The soil responds well to irrigation. 
It is easy to work. Natural fertility and the water- 
holding capacity are high. Areas in native pasture 
pea excellent stands of Shes mainly bluestem, 

lue grama, buffalograss, and bluegrass. This soil is in 

dryland capability unit I-1, irrigated capability unit 
J-1, the Silty range site, and the Silty to clayey wood- 
land site. 


Wann series 


The Wann soils are nearly level to very gently rolling, 
deep and moderately deep soils on bottom lands in the 
valleys of the Platte and South Loup Rivers. They 
formed in recent alluvium under the influence of a mod- 
erately high water table. Wann soils are at lower ele- 
vations than the surrounding well-drained soils but are 
higher than the associated shallow soils. These soils 
have a sandy subsoil. _ * 

Wann -loam, deep, is the central, or typical, soil of 
this series. It has a very friable, calcareous, dark-gray 
to very dark grayish-brown loam surface horizon, 6 to 
14 inches thick. It is of moderate crumb structure. The 
subsoil is light-gray or light brownish-gray fine sandy 
loam that breaks to coarse, weak, irregular fragments. 
Brownish and yellowish stains or blotches are present 
in this horizon. The subsoil is commonly stratified with 
thin layers of medium and moderately coarse alluvial 
material. The sandy texture continues to depths of 36 
inches, or beyond 60 inches, to the substratum of coarse 
sand or mixed sand and gravel. Lime carbonates are 
usually at the surface and at varying levels in the profile. 

Surface runoff is slow. Since most areas are nearly 
level, water enters the soils as rapidly as it falls. In- 
ternal drainage is moderately rapid. The water-holding 
capacity is medium to low. The ground-water fluctu- 
ates between depths of 3 and 8 feet. Capillary action 
brings some soluble salts to the surface during winter and 


early in spring, but summer rains tend to leach and 


wash away these salts. 

Wann soils are more poorly drained and occupy lower 
positions than Cass soils. They have a sandier subsoil 
than the Leshara soils. They are not so sandy as the 
Sarpy. soils and their surface horizon is thicker and 
darker. 

The Wann soils in this county differ in depth to sand 
and gravel. Those that are deeper than 36 inches are 
identified by the word “deep.” Those that have sand 
and. gravel 20 to 36 inches from the surface do not have 
the word “deep” in their name, 

Most of the areas of Wann soils are under dryland 
cultivation. In some seasons wetness limits crop pro- 
duction, but in drier seasons the water table provides 
subirrigation. Corn, sorghum, and alfalfa are most 
commonly grown. Some areas are irrigated. Response 
to irrigation is good. Some areas of Wann soils are in 
native pasture and hay meadow (fig. 10). Excellent 
stands of big and little bluestem, switchgrass, Indian- 
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Figure 10.—Wann soils produce some of the best yields of native 
hay in Hall County. 


grass, and blue grama grow on these soils. Commonly 
there is some reedgrass and sand dropseed. 

Wann fine sandy loam, deep (0 to 2 percent slopes) 
(3Wb).—The profile of this soil is like that described for 
the Wann series. Most areas are nearly level, but a few 
are in low, hummocky positions. 

About one-fourth of the areas are crossed by many 
drains and small channels from 1 to 3 feet deep and 3 
to 15 feet wide. Most of these channels can be crossed 
with farm machinery, but, because it is difficult to cul- 
tivate the channeled areas, most of them are in native 
pasture. Leveling for irrigation is expensive. 

This soil is in dryland capability unit IIw-6, irri- 
gated capability unit IIw-6, the Subirrigated range site, 
and the Moderately wet woodland site. 

Wann fine sandy loam (0 to 1 percent slopes) (Wb).— 
This soil has a profile similar to that described for the 
Wann series, but the coarse sand and gravel is at depths 
of only 20 to 36 inches. Most of this soil is in perma- 
nent pasture. If cultivated, it will produce fair to good 
crops, especially during years of above-normal rainfall. 
During dry years, it is droughty. Crops respond well 
to irrigation. This soil is in dryland capability unit 
IIw-6, irrigated capability unit IIw-6, the Subirri- 
gated range site, and the Moderately wet woodland site. 

Wann loam, deep (0 to 3 percent slopes) (3Wm)—The 
profile of this soil is similar to that described for the 
Wann series. It has a loam surface horizon. ; 

About 15 percent of this soil is in areas cut by numer- 
ous drains and channels that carry surface water to 
larger streams. These drains are from 1 to 3 feet deep 
and from 8 to 15 feet wide and can be crossed by farm 
machinery. The soil in the drains is slightly shallower, 
darker, and more silty ‘than the normal Wann loam. 
This soil is difficult to farm because of the numerous 
drains. It is in dryland capibility unit I[w-4, irrigated 
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capability unit Ifw-4, the Subirrigated range site, and 
the Moderately wet woodland site. 

Wann loam, deep, saline (0 to 1 percent slopes) 
(2Wm).—This soil has a profile similar to that described 
for the Wann series. It has a loam surface horizon and 
is saline. White crystals are common in the surface 
layer and upper subsoil. Because of salinity, most areas 
are in permanent pasture or hay meadow. If these areas 
are overgrazed, saltgrass quickly replaces the more palat- 
able grasses. Small depressions, covered with a dense 
growth of saltgrass, cover from 10 to 80 percent of the 
pasture areas. This soil is in dryland capability unit 
IVs-1, irrigated capability unit ITIs-1, the Saline low- 
land range site, and the Moderately saline or alkali wood- 
land site, 

Wann loam (0 to 1 percent slopes) (Wm).—This soil is 
similar to Wann loam, deep, but its sand-gravel sub- 
stratum is only 20 to 36 inches from the surface. The 
water-holding capacity is low. During dry seasons crops 
tend to burn quicker than on deeper soils of the Wann 
series, This soil is in dryland capability unit IIw-4, irri- 
gated capability unit Ilw—4, the Subirrigated range site, 
and the Moderately wet woodland site. 


Wood River series 


The Wood River series consists mainly of deep, nearly 
level soils on stream terraces. They have a dark, thick 
silt loam surface horizon over a prismatic-blocky clay- 
pan subsoil. The most extensive areas are in the. west- 
central part of the county, between Cairo and Wood 
River, but some are on side slopes along shallow, inter- 
mittent drains where erosion is moderate. The soils 
formed on the high stream terraces in yellowish, wind- 
deposited silts ond in mixed alluvium and loess, under- 
lain by mixed sand and gravel, on the lower terraces 
north of Grand Island. 

Wood River soils have a friable, slightly acid to me- 
dium acid, gray to very dark grayish-brown surface 
horizon, 10 to 20 inches thick. The slightly alkaline, 
slowly permeable subsoil is grayish-brown to dark gray- 
ish-brown silty clay. It is very firm when moist and is 
15 to 24 inches thick (fig. 11). This horizon is com- 
monly referred to as a hardpan or claypan because of its 
silty clay texture and prismatic-blocky structure. The 
hardpan limits the effective root zone of many crops, 
particularly under dryland farming. Soluble salts oc- 
cur beneath the hardpan in the areas on the higher ter- 
races. These salts are too far from the surface to be 
harmful to crops. Free lime normally occurs in the 
substratum. "Wood River soils are imperfectly drained. 

Wood River soils are closely associated with Exline, 
Hall, and Hord soils. They have a thicker surface layer 
and subsoil than the Exline soils, and the soluble salts, 
where present, are deeper in the profile. Wood River 
soils have a finer textured subsoil and more strongly 
developed blocky structure (claypan) than the Hord and 
Hall soils. They lack the calcareous surface layer, the 
high-lime subsoil, and the high ground-water level of 
the Silver Creek soils. 

Wood River soils are suited to most crops commonly 
grown in the county. Crops respond well to irrigation. 
Where the soil is leveled, the areas of exposed subsoil 
respond like alkali spots; they are difficult to farm, re- 
spond slowly to treatment, and produce poor crops. 
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Nearly all the acreage of Wood River soils is culti- 
vated. In native pastures the vegetation is a mixture of: 
tall and short grasses, mostly buffalograss, blue grama, 
and big and little bluestem. 

Wood River silt loam, 0 to 1 percent slopes (Wr).— 
This soil, one of the most extensive in the county, has a 

rofile like that described for the Wood River series. A 
ew areas adjacent to the silty uplands southwest of 
Cairo are occasionally flooded following heavy rains. 
This soil is in dryland capability unit Ts-2, irrigated 
capability unit IIs-2, the Silty range site, and the Silty 
to clayey woodland site. 

Wood River silt loam, 1 to 3 percent slopes (WrA).— 
This soil is similar to Wood River silt loam, 0 to 1 per- 
cent slopes. The range in slope is 1 to 3 percent, but 


slopes of about 2 percent are dominant. This soil is in 
dryland capability unit IIs-2, irrigated capability unit 
TILe-2, the Silty range site, and the Silty to clayey wood- 
land site. 

Wood River silt loam, 3 to 7 percent slopes, eroded 
(WrB2).—This soi] occurs on short side slopes along natural 
intermittent drains in the west-central part of the county. 


ce 


Figure 11.—Note the 14-inch surface horizon in this Wood River 

soil underlain by a weak subsurface horizon (A:) of a grayish color. 

The blocky claypan slows root development and effective water 
movement. 
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It is more sloping than the adjoining, nearly level Wood 
River soils and has-a thinner surface horizon. In many 
places tillage has mixed the original surface layer with 
the subsoil. The surface soil is thickest on the upper 
part of the slope and thinnest on the lower part, where 
the volume of moving water is greatest. 

This soil has a spotty, dark- and light-colored appear- 
ance because erosion has not been uniform. Surface run- 
off is rapid. Fertility and the supply of organic matter 
are moderately low. Where the subsoil is exposed, crop 
response is poor. This soil is in dryland capability unit 
TIle-2, irrigated capability unit [1fe-2, the Silty range 
site, and the Silty to clayey woodland site. 

Wood River-Exline fine sandy loams (0 to 3 percent 
slopes) (W-Es)—About 80 percent of this complex is Wood 
River fine sandy loam, and about 20 percent is Exline 
fine sandy loam. The Exline fine sandy loam occurs as 
buffalo wallows in pastures or as slick spots in cultivated 
fields. These small depressions are 100 to 800 feet apart. 

The soils of this complex produce fair to good yields 
of corn, wheat, alfalfa, and sorghum. Crops respond 
well to irrigation. This complex is in dryland capability 
unit IVs-1, irrigated capability unit IIIs-1, the Saline 
lowland range site, and the Moderately saline or alkali 
woodland site. 

Wood River-Exline silt loams (0 to 1 percent slopes) 
(W-E}.—This complex is about 80 to 85 percent Wood River 
silt loam and 15 to 20 percent Exline silt loam. The Ex- 
line soil occurs as buffalo wallows in pastures or as alkali 
spots in cultivated fields. The alkali spots are similar to 
other alkali areas in Exline-Wood River silt loams. The 
soil between these spots is similar to that described for 
the Wood River series. The areas of Exline soil, 50 to 
400 feet apart, are too numerous to be mapped separately. 
A few minor areas of Hall and Hord soils are included 
in this complex. 

Fair to good yields of corn, wheat, sorghum, and al- 
falfa are grown. Yields are considerably higher under 
irrigation. Barnyard manure and other organic matter 
will make the alkali spots more friable. Gypsum or sul- 
fur will lower the alkalinity and salinity and make them 
more productive and thus improve yields. This com- 
plex is in dryland capability unit IVs-1, irrigated capa- 
bility unit ITIs-1, the Saline lowland range site, and the 
Moderately saline or alkali woodland site. 


Use and Management of Soils 


This section consists of eight main parts. The first 
part explains the land capability classification used by 
the Soil Conservation Service. It also lists and briefly 
defines the capability units grouped for dryland farming 
in Hall County. 

The second part discusses each dryland capability unit. 
Suitable uses of the soils in the units are suggested and 
certain practices of management are given. 

The general management of irrigated soils is discussed 
in the third main part, and in the fourth part is a dis- 
cussion of the management of each capability unit of 
irrigated soils. 

The fifth part consists of a table listing, for principal 
crops, the estimated yields that can be expected under 
two levels of management on each soil in the county. 


These estimated yields are listed for both dryland and 
irrigated farming. 

The sixth part discusses the use and management of 
rangeland, and the seventh part describes the use and 
management of woodland. The eighth part discusses 
the engineering uses of soils. 


Capability Groups 


Capability grouping is a system of classification used 
to show the suitability of soils for crops, grazing, forest- 
ry, and wildlife. It is a practical grouping based on 
the needs and limitations of the soils, the risk of damage 
to them, and their response to management. There are 
three levels above the soil mapping unit. These are the 
capability unit, the subclass, and the class, ‘s 

Onit—The capability unit, which also can be called a 
management group of soils, is the lowest level of the 
capability grouping. A capability unit is made up of 
soils that are similar in the management they neecl, in 
the risk of damage, and in general suitability for use. 

Subclass —The next broader grouping, the subclass, is 
used to indicate the dominant kind of limitation. The 
letter symbol “e” indicates that the main limiting factor 
is risk of erosion; ‘“w” means that there is excess water 
or poor drainage; “s” means that the soils are shallow, 
droughty, or low in fertility; and “c’? means that climate 
is so cold or dry it limits use of the soils. In this county 
all subclasses are used. 

Class.—The broadest grouping, the land class, is iden- 
tified by Roman numerals. Al] the soils in one class have 
limitations and management problems of about the same 
degree, but of different kinds as shown by the subclass. 
All of the land classes except classes I and VIII may 
have one or more subclasses. 

Eight broad classes are provided in the national capa- 
bility classification. 

Class I soils are those that have the widest range of 
use and the least risk of damage. They are level or 
nearly level, productive, well drained, and easy to work. 
They can be cultivated with almost no risk of erosion 
and will remain productive if managed with normal care. 

Class IT soils can be cultivated regularly but do not 
have quite so wide a range of suitability as class I soils. 
Some class IT soils are gently sloping; consequently, they 
need moderate care to prevent erosion. Other soils in 
class IT may be slightly droughty, or slightly wet, or some- 
what limited in depth. 

Class TIT soils can be cropped regularly but have a 
narrower range of use than those in class TI. They need 
even more careful management. 

In class IV are soils that should be cultivated only 
occasionally or only under very careful management. 

In classes V, VI, and VII are soils that normally 
should not be cultivated for annual or short-lived crops, 
but they can be used for pasture or range, for woodland, 
or for wildlife. 

Class V soils are nearly level and gently sloping but 
ave droughty, wet, low in fertility, or otherwise not suit- 
able for cultivation. 

Class VI soils are not suitable for crops because they 
are steep or droughty or otherwise limited, but they give 
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fair yields of forage or forest products. Some soils in 
class VI can, without damage, be cultivated enough so 
that fruit trees or forest trees can be set out or pasture 
crops seeded. 

Class VII soils provide only poor to fair yields of 
forage and have characteristics that limit them severely 
for this use. Fair to good yields of forest products may 
be obtained. 

Class VIII soils have practically no agricultural use. 
Some of them have value as watersheds, as wildlife habi- 
tats, or for scenery. 

The capability classification of a dry-farmed soil in 
Fall County may differ from the capability classification 
of the same soil if the soil is irrigated. Therefore two 
sets of classification must be made—one for the soils in 
the county if they are dry farmed and the other for the 
soils if they are irrigated. 

In the following outline, the capability classes, sub- 
classes, and units of dry-farmed soils in Hall County are 
given, along with a brief description of the kind of soils 
in the classes, subclasses, and units. 


Class I.—Soils with few limitations that restrict their use. 
These soils are suitable for intensive cultivation over 
long periods without special practices other than those 
used for good farming. 

ee I-1: Deep, nearly level, easily worked 
soils, 

Class IT.—Soils with some limitations that reduce the 
choice of plants or require some conservation practices. 
They are suitable to tilled crops, pasture, or woodland. 

Subclass IIc: Deep and moderately deep soils on 
which climate is the principal hazard. 

Unit Ile-1: Nearly level, easily worked soils on 
which limited rainfall is the principal hazard. 

Subclass IIe: Soils subject to moderate erosion. 

Unit Ile-1: Deep, very gently sloping, easily 

worked soils. 

Unit ITe-3: Nearly level to very gently sloping, 

slightly sandy soils. 

Subclass IIs: Deep and moderately deep, nearly 
level soils with soil limitations. 

Unit IIs-2: Nearly level claypan soils. 

Unit Ils-5: Nearly level, moderately deep, 

moderately sandy soils. 

Subclass IIw: Deep and moderately deep soils lim- 
ited by excess water. 

Unit IIlw-3: Decp and moderately deep soils of 

the bottom lands that are occasionally flooded. 

Unit Ilw-4: Deep and moderately deep, easily 

worked soils of the bottom lands that ave oc- 

casionally wet due to a high water table. 

Jnit IIw-6: Deep and moderately deep, slightly 
sandy soils that are occasionally wet due to 
high water table. é 

Class ITI.—Soils with severe limitations that reduce the 
choice of plants or require special conservation practices 
or both. These soils are suitable to tilled crops, pasture, 
woodland, or wildlife. 

Subclass IIIe: Nearly level to gently sloping soils 
where erosion is the main hazard. 

Unit Ilfe-1: Deep and moderately deep, easily 
worked soils on gentle slopes. Erosion is slight 
to moderate. 
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Unit TiTe-2: 
slopes. 

Unit [Tle-3: Deep and moderately deep, slightly 
sandy soils on gentle slopes. 

Unit TiIe-5: Deep, very sandy soils on nearly 
level to very gentle slopes. 

Subclass IIIw: Deep soils limited by excess water. 

Unit IlTw-2: Moderately wet claypan soils in 
depressions or bottom lands. 

Unit IIIw-5: Very sandy soils of the terraces 
and bottom lands that are moderately wet due 
to a high water table. 

Class IV.—Soils with very severe limitations that restrict 
the choice of plants, require very careful management, 
or both. They are suited to tilled crops, but need in- 
tensive treatment. They are also suited to pasture, 
woodland, or wildlife. 

Subclass IVe: Soils subject to severe erosion. 

Unit IVe-1: Deep, easily worked soils on 
gentle to moderate slopes. 

Unit IVe-5: Very sandy soils on gentle slopes. 

Subclass IVs: Shallow soils or soils with a saline or 
alkali condition. 

Unit IVs-1: Nearly level to very gently sloping, 
moderate to strongly saline or alkali soils. 

Subclass IVw: Soils that are wet due to frequent 
overflow or an occasional high water table. 

Unit [Vw-2: Upland and terrace depressional 
soils that are subject to frequent overflow. 

Class V.—Soils with limitations; other than erosion 
hazard, that are impractical to remove and. that limit 
their use largely to pasture, range, woodland, or wild- 
life cover. 

Unit Vw-1l: Very wet lowlands. 

Class VI.—Soils with severe limitations that make them 
generally unsuited for cultivation and limit their use 
largely to pasture or range, woodland, or wildlife cover. 

Subclass VIe: Moderately steep to steep soils. 


Deep claypan soils on gentle 


Unit VIe-1: Deep, silty soils on moderately 
steep to steep slopes. Erosion may be slight 
to severe. 

Unit VIe-5: Deep, very sandy soils on strong 
slopes. 


Subclass VIs: Soils affected by strongly saline or 
alkali conditions. 
Unit VIs-1: Nearly level to gently sloping soils 
affected by strongly saline or alkali conditions. 
Subclass VIw: Soils limited by excess water. 
Unit VIw-1: Medium-textured and_ slightly 
sandy shallow-soils that are wet because of a 
high water table. 

Class VII.—Soils that are unsuited for cultivation and 
have very severe limitations that restrict their use 
largely to grazing, woodland, or wildlife. 

Subclass Vile: Soils subject to severe erosion. 
Unit VIIe-5: Loose, very sandy and sandy 
soils on nearly level slopes or on choppy dunes. 
Subclass VIIs: Shallow, dry soils. 
Unit VIIs-4: Medium-textured to gravelly 
shallow soils on nearly level to steep slopes. 

Class VITI.—Soils and land forms not suitable for com- 

mercial production of crops, grasses. or woody plants. 
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Management of Dry-farmed Soils by 
Capability Units 


Although the climate of Hall County is subhumid, 
most of the soils in the county can be cultivated without 
irrigation. But as much rainfall as possible must be re- 
tained and used efficiently. In dryland farming, at- 
tempts are made to prevent excessive evaporation, to slow 
runoff and increase infiltration, and to prevent excessive 
use of moisture by plants and the loss of soil through 
wind erosion. 

In the following pages management of dry-farmed 
soils according to capability units is discussed. Impor- 
tant general characteristics of the soils in each capa- 
bility unit are given, and the soils in the unit listed. 
Then suitable uses are named and effective management 
suggested. 

CAPABILITY UNIT I-1 (DRYLAND) 

These are deep, nearly level, easily worked soils. They 
have a dark, medium-textured surface horizon and are 
on the bottom lands. They absorb and store water well 
and readily release it to crops. Erosion is not a problem. 
Yields are high. The soils in this unit are: 

Cass loam, deep. 
Volin-silt loam. 

These soils are suited to corn, sorghum, wheat, oats, 
barley, sweetclover, alfalfa, and tame grasses. Row crops 
may be used for a maximum of 8 consecutive years in 
the crop rotation. Growing of legumes in the cropping 
system is advantageous to the farmer who raises live- 
stock. 

To maintain fertility and tilth, alfalfa and bromegrass 
can: be seeded every 5 to 6 years and left for 3 or 4 years. 
Barnyard manure will help to maintain fertility and 
tilth. Fertility can be maintained by using large 
amounts of commercial fertilizer, but this is less desir- 
able. More nitrogen will be needed during wet years 
than in dry years. All crop residues should be returned 
to the soil. Burning of wheat stubble is not desirable. 
Stubble mulching is a good means of controlling erosion, 
increasing moisture infiltration, and improving tilth. 
The main requirement is maintaining fertility and tilth. 

Nitrogen is needed on all the soils. Soil tests will show 
the need for lime and the amount to apply. 


CAPABILITY UNIT Ile-1 (DRYLAND) 


These deep and moderately deep, nearly level, easily 
worked soils occur on iplands and stream terraces. They 
have a medium-textured surface soil and moderately fine 
to moderately coarse textured subsoil. They absorb and 
store water well and release it readily to plants. Erosion 
is a minor problem. The soils in this unit are: 

Hall silt loam, 0 to 1 percent slopes, 

Hall-O’Neill complex, 0 to 1 percent slopes, 

Hastings silt loam, 0 to 1 percent slopes. 

Hord silt loam, 0 to 1 percent slopes. 

Hord silt loam, thin solum variant, 0 to 3 percent slopes. 
Holdrege silt loam, 0 to 1 percent slopes. 

Kenesaw silt loam, 0 to 1 percent slopes. 

Ortello loam, 0 to 1 percent slopes. 


These are some of the best agricultural soils in the 
county. They are suited to corn, wheat, sorghum,. oats, 
barley, sweetclover, alfalfa, and tame grasses. Under 
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dryland farming, all of the available rainfall is needed 
and practices should be followed that will use it effi- 
ciently. 

Row crops can be grown for a maximum of 2 consecu- 
tive years. A legume sod crop, such as alfalfa or an 
alfalfa-bromegrass mixture, can be included in the crop- 
ping system once every 6 years and allowed to remain 
for 3 or 4 years. It will help to control erosion, to build 
up the supply of organic matter, and to increase fer- 
tality. Such management is particularly advantageous 
to farmers who raise livestock. A less desirable alterna- 
tive is to maintain fertility by using large amounts of 
commercial fertilizer. Under such management, all crop 
residues must be returned to the soil. More nitrogen is 
needed during wet years than during dry years. Burn- 
ing of wheat stubble is not desirable. 

Stubble mulching will leave most of the crop residues 
on the surface and help to reduce evaporation. This is 
important on the O’Neill and Ortello soils. Green- 
manure crops, such as sweetclover, are useful on the 
Kenesaw soil, which is low in organic matter and in 
fertility. 

The soils of this management unit need nitrogen. Soil 
tests will show the need for lime. 


CAPABILITY UNIT Ile-1 (DRYLAND) 


These are deep, easily worked, very gently sloping 
soils on uplands, stream terraces, and colluvial slopes. 
They have a medium-textured, dark-colored surface hori- 
zon over a moderately fine, medium, or moderately coarse 
subsoil. They absorb and store water well and release it 
readily to plants. If cultivated and not protected, they 
are subject to some sheet and wind erosion. The soils in 
this unit are: 

Hall silt loam, 1 to.3 percent slopes. 
Hastings silt loam, 1 to 3 percent slopes. 
Hobbs silt loam, 1 to 3 percent slopes. 
Holdrege silt loam, 1 to 3 percent slopes. 
Hord silt loam, 1 to 8 percent slopes. 

These soils are suited to corn, wheat, oats, barley, 
sweetclover, sorghum, alfalfa, and tame grasses. Row 
crops may be grown a maximum of 2 consecutive years. 

Widely spaced terraces used with grassed waterways 
and contour farming is a desirable way of controlling 
erosion. These practices may be used’ together or indi- 
vidually but are more effective if used together. Stubble 
mulching increases infiltration of moisture, helps to con- 
trol erosion, improves tilth, and enables the farmer to use 
the available moisture more efficiently. Green-manure 
crops and barnyard manure will increase organic-matter 
content and fertility. 

A legume grown in the cropping system every 6 years 
will help to maintain fertility and to decrease erosion. 
For the farmer who uses legumes in feeding livestock, 
this system has particular advantages. A less desirable 
alternative for the cash-crop farmer is to maintain. fer- 
tility by using large amounts of commercial fertilizer and 
returning all crop residues to the soil. Burning stubble 
is not desirable. 

Nitrogen will increase the yields of most nonlegumi- 
nous crops. Soil tests will show any need for lime, These 
are good agricultural soils if proper measures are taken 
to control erosion and to reduce loss of water. 
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CAPABILITY UNIT Ile-3 (DRYLAND) 


These are deep and moderately deep, nearly level to 
very gently sloping sandy soils on bottom lands, stream 
terraces, and uplands. They have a surface horizon of 
dark-colored, fine sandy loam and a lighter colored sub- 
soil ranging from sandy loam to silty clay loam. They 
are subject to wind erosion when not protected by crop 
residues or growing crops. Water erosion is active on 
some of the longer slopes. 

The sandy surface layer makes these soils easy to culti- 
vate. They absorb water well and readily release it to 
plants. Because of their coarse texture, they are some- 
what droughty. The soils in this unit are: 

Cass fine sandy loam, deep. 

Cass fine sandy loam. 

Hord-O’Neill complex, 0 to 1 percent slopes. 

O’Neill sandy loam, 0 to 1 percent slopes. 

Ortello fine sandy loam, 0 to 8 percent slopes. 

Ortello fine sandy loam, loamy substratum, 0 to 8 percent 


slopes. 
Thurman fine sandy loam, 0 to 3 percent slopes. 


These soils are suited to corn, wheat, rye, sorghum, 
sweetclover, alfalfa, vetch, and tame grasses. Practices 
are needed to control both wind and water erosion. Cover 
crops of rye and vetch, wind stripping, shelterbelts, and 
stubble mulching will help control wind erosion. Where 
slopes are more than 1 percent, widely spaced terraces, 
together with contour farming and grassed waterways, 
will help control water erosion. 

A legume may be included in the cropping system at 
least once every 6 years. Row crops are not desirable 
for a period longer than 2 consecutive years. The soils 
are normally low in organic matter. Use of legumes, 
green-manure crops, and barnyard manure will help to 
increase organic-matter content and to reduce the hazard 
of wind erosion. 

Normally, the soils need nitrogen fertilizer for highest 
yields. They are low in lime and phosphorus, which 
should be applied in amounts indicated by soil tests. 


CAPABILITY UNIT IIs-2 (DRYLAND) 


This unit consists of deep, nearly level soils on stream 
terraces and uplands. They have a silty surface horizon 
and a claypan subsoil. The subsoil restricts penetration 
of roots and water. Slow infiltration and slow per- 
meability make the soils somewhat droughty during dry 


weather. The soils are fertile and productive during 
years of above-normal rainfall. The soils in this umt 
are: 


Butler silt loam. 
Wood River silt loam, 0 to 1 percent slopes. 
Wood River silt loam, 1 to 8 percent slopes. 

These soils are suitable for corn, wheat, sorghum, and 
alfalfa. They are particularly well suited to wheat be- 
cause it matures before the hot, dry summer weather. 
These soils are better suited to small grains and sorghum 
than to corn. 

Grasses and legumes are beneficial because they keep 
the soils more open, or porous, and thus allow better 
penetration of water. Legumes are needed in the crop- 
ping system about once every 6 years. Row crops may 
be used for 4 maximum of 2 years. Stubble mulching 
helps to improve tilth and to reduce evaporation. Barn- 
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yard manure increases the supply of organic matter.and 
improves fertility. Where these soils occur on slopes of 
more than 1 percent, widely spaced terraces, together 
with contour farming, will intercept runoff and reduce 
soil erosion. 

The soils are normally acid in their surface horizon 
and require lime for legumes. Nitrogen is needed for 
highest yields of crops other than legumes. 


CAPABILITY UNIT IIs-5 (DRYLAND) 


These are moderately deep, nearly level, easily worked 
soils of bottom lands and stream terraces. They have a 
dark, medium-textured surface horizon and a loamy sub- 
soil, and they are underlain by coarse sands and gravel at 
depths of 20 to 36 inches. These soils absorb water well 
and readily release it to crops, but, because of the coarse 
substratum, cannot store large amounts of water for 
plant use. The hazard of erosion is slight. The soils in 
this unit are: 

Cass loam. 
-O’Neill loam, 0 to 1 percent slopes. 

Corn, sorghum, wheat, and tame grasses are suited to 
these soils. Alfalfa can also be grown, but stands do not 
last many years because the soils are droughty. 

_ Row crops may be used for a maximum of 3 consecu- 
tive years in a crop rotation. Legumes and grass grown 
in the crop rotation are advantageous to the farmer who 
raises livestock. Barnyard manure will help to maintain 
fertility and tilth. A Jess desirable alternative program 
for the cash-crop farmer is to maintain fertility by using 
commercial fertilizer. All crop residues must be returned 
to the soil under such a program. Stubble mulching is a 
desirable way of reducing evaporation, improving tilth, 
and controlling erosion. The main needs of these soils 
are maintaining fertility and tilth and conserving mois- 
ture. Soil tests will indicate if lime is needed and the 
amount to apply. 


CAPABILITY UNIT Ifw-3 (DRYLAND) 


Hobbs silt loam, 0 to 1 percent slopes, is the only soil 
in this capability unit. This is a deep soil on bottom 
lands that are occasionally flooded for short periods of 
time. At times, crops are damaged by scouring or de- 
posits left by floods and planting is delayed. This soil 
1s sometimes damaged by water from higher, adjacent 
uplands. During dry years, this additional water. may 
be of some benefit to crops if it does not come too fast. 

Corn, sorghum, wheat, sweetclover, alfalfa, and tame 
grasses are suitable crops for this soil. Alfalfa is dam- 
aged by excess water. 

To conserve fertility, include a legume in the cropping 
system at least once every 6 years. Row crops should be 
limited to 3 consecutive years. In some fiélds, diversion 
terraces will intercept runoff that can cause soil erosion 
and damage crops. These diversions will carry excess 
water slowly to an outlet or spread it on native grass 
where erosion will not occur. Drainage ditches must be 
maintained to remove excess water and to prevent drown- 
ing of crops. 

Nitrogen is required for all crops except legumes. Lime 
is ordinarily not needed. 
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CAPABILITY UNIT IIw-4 (DRYLAND) 


This unit consists of deep and moderately deep, im- 
perfectly drained soils that have a medium-textured 
surface horizon. They are in nearly level and channeled 
areas on the bottom lands. The ground-water level 
fluctuates between 2 and 8 feet from the surface. Dur- 
ing normal or wet years, the water table is high enough 
to limit crop yields. During dry years, crops may obtain 
some benefit from the water table because it subirrigates 
the soils. These soils absorb water well and readily re- 
lease it to plants. Erosion is not a problem. The soils 
in this unit are: © 

Leshara silt loam. 
Wann loam, deep. 
Wann loam. 

The crops suited to these soils are corn, wheat, sor- 
ghum, alfalfa, sweetclover, and tame grasses. Many areas 
remain in native meadow. Yields of hay are good. . 

The principal problem is the wetness of the soils dur- 
ing some seasons. It is difficult to correct this, but in 
some areas surface ditches or tile drains may be used. 
Legumes or legume-grass mixtures can be included in the 
cropping system to increase the supply of organic matter, 
to improve tilth, and to maintain fertility. Limit row 
crops to 8 consecutive years. 

These soils are high in lime. Alfalfa ordinarily shows 
increased yields following application of phosphate. On 
some of the soils, corn has shown good response to the 
application of zinc; sorghum responds to the application 
of iron. Nitrogen is necessary for high yields. 


CAPABILITY UNIT IIw-6 (DRYLAND) 


These are deep and moderately deep, imperfectly 
drained soils with a fine sandy loam surface horizon. 
They are level or nearly Jevel and are on bottom lands 
and stream terraces. Their subsoil is a light-colored 
fine sandy loam. A substratum of medium to moderately 
fine texture is in a few of the soils. The ground-water 
level, or a perched water table, is sufficiently high to 
cause the soils to be wet for part or all of the year. This 
wetness frequently causes late spring planting. Poor 
aeration and cool soil temperatures cause slow growth. 
During most years, yields are lower on these soils than 
on the well-drained soils of similar texture. During sea- 
sons of drought, however, crops normally obtain some 
benefit from the additional moisture in these soils, and 
yields are higher than on the well-drained areas. Farm- 
ers refer to these soils as subirrigated. The soils in this 
unit are: 

Leshara fine sandy loam. 
Ovina fine sandy loam. 
Wann fine sandy loam, deep. 
Wann fine sandy loam. 

Corn, wheat, sorghum, alfalfa, sweetclover, and tame 
grasses are suited to these soils. Alfalfa yields are low- 
ered because of the high water table and may be drowned 
out in the lowest areas during wet years. 

The principal problem is wetness during some seasons. 
If a legume or legume-grass mixture is included in the 
cropping system about once every 6 or 8 years, tilth and 
fertility will be maintained more easily. Barnyard 
manure will increase production. 
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Ordinarily, these soils have a sufficiently high content 
of lime. Nitrogen is needed; phosphate normally in- 
creases yields of alfalfa. Limited soil tests have shown 
zine may be beneficial for corn. 


CAPABILITY UNIT IIle-1 (DRYLAND) 


All the soils of this unit have a medium-textured 
(mostly silt loam) surface horizon and are only slightly 
to moderately eroded. The subsoil ranges from moder- 
ately fine to moderately coarse but in most of the soils 
is medium textured. Slopes range from 2 percent on 
young soils with thin surfaces to 8 to 6 percent on deep 
and moderately deep older soils of the stream terraces 
and uplands. Some areas are hummocky. Water is 


- readily absorbed and is easily released for crops. Water 


erosion is the main problem. Most of these soils are low 
in organic matter. The soils in this unit are: 


Hall silt loam, 8 to 7 percent slopes, eroded. 

Hastings silt loam, 3 to 7 percent slopes, eroded. 
Holdrege silt loam, 3 to 7 percent slopes. 

Foldrege silt loam, 3 to 7 percent slopes, eroded. 

Hord silt loam, 8 to 7 percent slopes, eroded. 

Hord silt loam, thin solum variant, 3 to 7 percent slopes. 
Kenesaw silt loam, 1 to 3 percent slopes. 

Kenesaw silt loam, 8 to 7 percent slopes. 

O’Neill loam, 8 to 5 percent slopes, eroded. 


Corn, wheat, sorghum, alfalfa, sweetclover, and tame 


grasses are suited to these soils. A. legume or a legume- 


grass mixture included in the cropping system once every 
6 or 8 years will help maintain tilth and fertility. Row 
crops should not be grown for more than 2 consecutive 
years if maximum tilth and desirable structure are ex- 
pected. Barnyard manure will increase organic-matter 
content. Water erosion is the main problem. Contour 
farming, along with terraces and grassed waterways, will 
slow runoff and control soil loss. Stubble mulching 
leaves most of the crop residues on the surface and con- 
trols erosion. Jt also increases infiltration of moisture 
and the supply of organic matter. 

Nitrogen is needed for high yields on all crops other 
than legumes. Apply lime in amounts indicated by soil 
tests. 


CAPABILITY UNIT IIe-2 (DRYLAND) 


This capability unit consists of one soil, Wood River 
silt loam, 8 to 7 percent. slopes, eroded. This deep soil 
of the stream terraces has a silt loam surface horizon 
and a clayey (claypan) subsoil. It occurs on slopes of 
8 to 7 percent and is moderately eroded. The subsoil is 
very hard when dry and very sticky when wet. It re- 
stricts penetration of roots and moisture and makes the 
soil droughty. Surface runoff is rapid. If left unpro- 
tected, this soil is subject to wind and water erosion. 

This soil is suited to wheat, sorghum, alfalfa, sweet- 
clover, and tame grasses. Wheat is suitable because it 
matures before the hot, dry weather of July and August. 
This soil is not suited to corn. 

Because this soil occurs in long, narrow areas on short 
side slopes along drains, it will need to be handled as a 
separate unit. Soil and water losses can be minimized 
with contour farming. On longer slopes, one or more 
terraces can be established. Grassed waterways will pre- 
vent the formation of gullies and will carry water down- 
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slope to disposal areas, or to larger drainage channels, 
without causing erosion. Grow legumes in the cropping 
system once in every 5 or 6 years to allow their roots to 
penetrate, aerate, and keep the subsoil open. Grow row 
crops not more than 2 years in succession. Applying 
barnyard manure, growing of green-manure crops, and 
turning under of crop residues are desirable ways of 
making the more severely eroded areas more friable. 
Nitrogen is required. Ordinarily, lime is not needed. 


CAPABILITY UNIT Wle-3 (DRYLAND) 


These deep and moderately deep sandy soils occur on 
stream terraces and uplands. They are dominantly 
gently sloping, but some areas are hummocky. Most of 
these soils have a dark, fine sandy loam surface horizon 
and a lighter colored fine sandy loam subsoil. The sub- 
stratum is variable. The soils absorb water well and 
readily release it to plants. They are easy to cultivate 
but are slightly to moderately susceptible to wind and 
water erosion. In content of organic matter and in fer- 
tility they range from low to medium. The soils in this 
unit are as follows: 

O’Neill sandy loam, 8 to 7 percent slopes, eroded. 

Ortello fine sandy loam, 8 to 7 percent slopes. 

eee fine sandy loam, loamy substratum, 8 to 7 percent 
slopes. 

‘hurman fine sandy loam, 3 to 7 percent slopes. 

These soils are suitable for corn, wheat, rye, sorghum, 
alfalfa, vetch, sweetclover, and tame grasses. Rye and 
vetch are suitable as cover crops or green-manure crops. 

Control of wind and water erosion is necessary to main- 
tain productivity. Terracing, contour farming, stripcrop- 
ping, grassed waterways, stubble-mulch tillage, and field 
shelterbelts are desirable where they can be used. Ter- 
racing, however, may not be feasible in the hummocky 
areas. Legumes or a legume-grass mixture included in 
the cropping system once in every 5 or 6 years will build 
up the supply of organic matter, improve fertility, and 
control wind erosion. Cropping systems in which row 
crop does not follow row crop are most useful in build- 
ing up the soil and controlling erosion. 

Nitrogen is normally required. Supplies of lime and 
phosphorus are normally low; fertilizer containing these 
can be applied in amounts indicated by soil tests. 


CAPABILITY UNIT IIe-5 (DRYLAND) 


This unit consists of soils of the bottom lands, stream 
terraces, and uplands that have a very sandy surface 
layer and subsoil. They are nearly level to very gently 
sloping soils marked by low hummocks. The soils absorb 
water well and readily release it to plants. Water-hold- 
ing capacity is low, and permeability is rapid. Erosion 
is normally shght, but a few areas may be moderately 
eroded. These soils are easy to cultivate; when the sur- 
face is dry, they must be protected from wind erosion. 
Conserving moisture, maintaining fertility, and prevent- 
ing erosion are the main requirements for successful crop 
production. The soils in this unit are: 

Sarpy loamy fine sand, 0 to 3 percent slopes. 
Thurman loamy fine sand, 0 to 3 percent slopes. 


Thurman loamy fine sand, loamy substratum, 0 to 3 percent 
slopes. 


Corn, wheat, sorghum, rye, vetch, sweetclover, alfalfa, 
and tame grasses are suited to these soils. Rye and vetch 
are used as cover crops or green-manure crops. 

Legumes grown in the cropping system will help con- 
trol erosion by keeping the soils covered throughout the 
year. They also’ improve the fertility and increase the 
supply of organic matter. Barnyard manure also in- 
creases the supply of organic matter and improves fer- 
tility. A year of a row crop may be followed by a 
legume or a small grain. It is difficult to terrace these 
soils because they are hummocky and very sandy. Con- 
tour farming is practiced where it is suitable to the soils. 
Field shelterbelts and stubble mulching are desirable 
in controlling wind erosion. 

Nitrogen is necessary for high yields of crops other 
than legumes. Soil tests normally show a need for lime. 


CAPABILITY UNIT II[w-2 (DRYLAND) 


This unit consists of imperfectly drained soils on bot- 
tom lands and stream terraces that have a fine-textured 
subsoil and of depressional soils on uplands that are occa- 
sionally flooded. The soils of this capability unit have a 
thick, dark, silt loam surface layer and a clayey subsoil. 
The surface soil is easily worked and absorbs water 
readily, but the subsoil does not absorb water well and 
releases it slowly to plants. The soils are fertile, but 
crops are sometimes lost because of flooding and lack of 
surface drainage. In wet years, these soils are occasion- 
ally too wet to cultivate. The soils in this unit are: 

Fillmore silt loam. 
Lamoure silt loam, 
Silver Creek silt loam. 

These soils are suitable for corn, sorghum, wheat, and 
tame grasses. They are better suited to sorghum and 
wheat than to corn or alfalfa. Alfalfa is seldom grown 
on the Fillmore soil because of the risk of its drowning 
out. 

Terraces constructed on surrounding higher soils will 
control accumulation of runoff on these lower lying areas. 
Surface drainage by open ditches will remove much of 
the excess water. In some years, good crops are grown 
because they benefit from water draining onto these soils. 

Nitrogen is needed for highest yields. Lime is not 
needed on the Silver Creek or the Lamoure soil; soil tests 
will indicate the need for lime on the Fillmore soil. 
Phosphate normally increases yields on the Lamoure soil. 


CAPABILITY UNIT IlIw-5 (DRYLAND) 


This unit consists of imperfectly drained soils on the 
stream terraces and bottom Jands.. They have a surface 
layer of loamy fine sand and a subsoil of stained or 
blotched loamy sand. The substratum of the soils in this 
capability unit is variable. The Elsmere soil in South 
Loup River Valley has a surface layer of fine sandy loam, 
which overlies a subsoil of blotched fine sand. 

These soils have a fairly high, or perched, water table 
that keeps them wet part or all of the year. Above the 
water table, they absorb moisture well and readily re- 
lease it to plants. The soils in this unit are: 

Elsmere fine sandy loam. 


Elsmere loamy fine sand. 
Ovina loamy fine sand. 
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These soils are suitable for corn, sorghum, alfalfa, 
sweetclover, and tame grasses. Alfalfa yields are lowered 
because of the high water table. The main hazards on 


these soils are susceptibility to blowing and the high. 


water table that sometimes causes extreme wetness, par- 
ticularly in early spring. Drainage will correct the wet- 
ness, although in dry years, the water table is of value 
because it subirrigates crops. - During normal years, poor 
soil aeration, ool temperatures, and wetness cause late 
spring planting and reduce yields. A good vegetative 
cover on the soils will control wind erosion. Rye and 
vetch are sometimes used as cover crops and green- 
manure crops. 

A. legume or a legume-grass mixture is needed in the 
cropping system every 5 or 6 years and it ought to re- 
main for 2 or 8 years. One year of a row crop followed 
by legumes, small grain, or cover crops will control blow- 
ing, Increase organic matter, and raise the level of fer- 
tility. Barnyard manure will have the same effect. 

Nitrogen is needed for highest yields, but lime is 
seldom needed. Apply phosphate in amounts indicated 
by soil tests. 


CAPABILITY UNIT IVe-1 (DRYLAND) 


This unit consists of severely eroded silty soils with 
slopes of 8 to 6 percent and all silty soils with slopes of 
7 to 11 percent. They occur on uplands, mainly on short 
side slopes along intermittent drains or draws. Their 
subsoils are medium or moderately fine textured. These 
soils are easily worked. All are well drained and mod- 
erately permeable. They absorb and store water well and 
readily release it to plants. Surface runoff is rapid. 
Sheet and gulley erosion are serious hazards. The soils 
in this unit are: 

Colby silt loam, 7 to 11 percent slopes. 

Hastings complex, severely eroded. 

Holdrege silt loam, 7 to 11 percent slopes. 
Holdrege silt loam, 7 to 11 percent slopes, eroded. 
Holdrege-Colby complex, severely eroded. 

Corn, sorghum, alfalfa, sweetclover, wheat, and tame 
grasses are suited to these soils. Grow legumes and grass 
about 75 percent of the time because of the severe erosion 
hazard. Cultivate the soils for only 2 or 8 years, includ- 
ing 1 year of a row crop, before returning to a legume 
or grass. These soils need terracing, contour farming, 
grassed waterways, and measures for control of gullies. 
Barnyard manure will increase soil fertility and decrease 
runoff. Stubble mulching will. increase infiltration of 
moisture and add organic matter. 

Nitrogen is needed for highest yields of crops other 
than legumes. The soils normally contain sufficient lime. 


CAPABILITY UNIT IVe-5 (DRYLAND) 


These very sandy soils occur on hummocky areas where 
the dominant range in slopes is between 4 and 6 percent. 
The soils are on bottom lands, stream terraces, and up- 
lands. They have a surface layer and subsoil of loamy 
fine sand. The substratum is variable. The soils absorb 
and release water readily. The water-holding capacity 
is low, and permeability 1s rapid. These soils are easy to 
cultivate, but their surface must be protected from wind 
erosion, as they blow easily. Keeping the soils covered 
with grass most of the time will maintain fertility, con- 
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serve moisture, and control erosion. The soils can be 
cropped occasionally, but only for a year or two at a 
time, and then reseeded to grass or a long-term legume. 
The soils in this unit are: 

Sarpy loamy fine sand, 3 to 7 percent slopes. 

Thurman loamy fine sand, 8 to 7 percent slopes. 

Thurman loamy fine sand, loamy substratum, 3 to 7 percent 

slopes, 

When these soils are cultivated, alfalfa, wheat, and 
tame grasses are the best crops because they keep the 
ground covered most of the year. Rye and vetch are 
well suited as cover crops or green-manure crops. Row 
crops are not suited, because of the severe hazard of wind 
erosion and the need for farming up and down the slopes. 
Ordinarily, terracing is not practical because the soils are 
hummocky and very sandy. Returning all crop residues 
to the soil and adding barnyard manure will improve the 
fertility and organic-matter content. Nitrogen will im- 
prove the yield of crops other than legumes. Lime is 
needed for legumes. 


CAPABILITY UNIT IVs-1 (DRYLAND) 


These are nearly level to very gently sloping, deep soils 
on stream terraces and bottom Jands, They are moder- 
ately affected by salinity and alkalinity. Tho surface 
layer of these soils is silt loam, loam, or sandy loam. The 
subsoil ranges from sandy loam to clay. 

The salinity and alkalinity are not uniform on these 
soils. Light-colored alkali spots, or “slick spots,” occur 
in fields, In pastures, these spots occur in slightly de- 
pressed areas. The salinity and alkalinity are fully de- 
scribed for the individual soils. In cultivated fields, the 
surface soils are puddled where they are alkaline. Ero- 
sion is slight on these areas. The soils in this unit are: 

Lamoure silt loam, saline. 

Leshara silt loam, saline, 

Wann loam, deep, saline. 

Wood River-Exline fine sandy loams. 
Wood River-Hxline silt loams. 

Most of the acreage in this capability unit is cultivated, 
but many areas are in native grass. Yields are low be- 
cause of salinity and alkalinity. Sorghum, wheat, sweet- 
clover, alfalfa, and tame grasses are the most suitable 
crops. Corn yields are fair on areas between alkali spots. 
Barnyard manure and crop residues will make these spots 
more friable. Sulfur or gypsum may be used on a trial 
basis to reduce the alkalinity and salinity. Legumes may 
be used in the cropping system about once every 5 or 6 
years to improve tilth and fertility. 

Nitrogen is needed for highest yields. Apply lime to 
the Wood River-Exline soil areas in amounts indicated 
by soil tests. Sufficient lime is available in the Lamoure, 
Leshara, and Wann soils. Do not overgraze pastures. 
Overgrazing allows saltgrass to crowd out the more 
palatable grasses. Rotation grazing is desirable. Con- 
trol of weeds and brush is needed in most areas. 


CAPABILITY UNIT IVw-2 (DRYLAND) 


The only soil in this unit is Scott silt loam. It occurs 
in depressions on the stream terraces and uplands and is 
flooded frequently. The surface layer, a thin silt loam, 
overlies 2 dense, dark-colored claypan subsoil. The soil 
absorbs water slowly and slowly releases it to plants. 
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The main hazard is excess water for part or all of the 
year. If the soil is cultivated deeper than 6 inches, the 
sticky, clayey subsoil is exposed. 

Where this soil can be drained, corn, sorghum, wheat, 
and tame grasses can be grown successfully. Alfalfa is 
sensitive to flooding and is not often grown. If satis- 
factory drainage cannot be established, this soil should 
be left in native grass and used for whatever pasture it 
will support. 

Surface drainage is difficult in some places, for the 
areas are commonly in basins and there may be no satis- 
factory pve to drain the water. Terraces on the adja- 
cent higher Jand will control much of the runoff and 
reduce flooding of this soil. Surface drainage ditches 
can be used in some places. 

Available crop residues and barnyard manure will 
make this soil more friable. Nitrogen is needed for high- 
est crop yields. 


CAPABILITY UNIT Vw-1 (DRYLAND) 


In this capability unit are nearly level soils of the bot- 
tom lands that have a water table at or near the surface 
most of the year. These soils are too wet for cultivation. 
Their surface layer is mostly loam and fine sandy loam 
or silt loam. Their substratum is sand or mixed sand 
and gravel. The high water table determines the use 
and management of these soils. The soils in this unit 
are: 

Barney loam. 
Loup loam, 

Most areas are in native pasture or hay. Loup soil is 
used only for the little pasture it will provide. Where 
the Barney and Loup soils are pastured, they develop 
boggy areas, which are indicated by small mounds 4 to 18 
inches in height and 4 to 12 inches in diameter. In some 
places there are three or four of these mounds per square 
yard, and they lower the value of the land for pasture. 
‘When hay is spread on these areas, the cattle will trample 
the bogs and Jevel the areas. The bogs develop only in 
pastured areas. 

No special treatments are necessary. Apply phosphate 
in amounts indicated by soil tests. During some seasons, 
the soils are so wet that grazing may have to be limited. 
Proper stocking rates and rotation grazing will maintain 
the carrying capacity. 

The vegetation on these soils consists mainly of tall 
sedges, sloughgrass, cattails, and wild ryegrass. In the 
native hay meadows, there normally is some big and little 
bluestem and switchgrass. 


CAPABILITY UNIT Vie-1 (DRYLAND) 


This unit consists of deep, silty soils on slopes of 10 to 
80 percent. Where these soils have not been cultivated, 
they have a thin surface horizon, but in areas that have 
been farmed, most of the original darkened surface layer 
has been removed by erosion. Water is readily absorbed, 
but, because of the steep slopes, runoff is very rapid and 
gulley erosion may be severe. In the severely eroded 
areas, the supply of organic matter and the fertility are 
low. The mapping units are: 


Broken land. 
Colby silt loam, 11 to 30 percent slopes. 
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Because of slope and susceptibility to erosion, these 
soils are suitable only for grass or trees. Areas already 
cultivated ought to be reseeded to native grasses. This is 
best done by first planting sweetclover or sudangrass and 
then sowing a mixture of native grasses in the stubble. 
The grass mixture may include big and little bluestem, 
western wheatgrass, blue grama, and side-oats grama. 
Some switchgrass can be added, as it does well im. the 
draws and drains at the base of the steep slopes. Good 
grazing practices are necessary to get maximum produc- 
tion. Terraces are needed to control gulley erosion and 
to give the grass seedings a chance to get started. Seed- 
ing of waterways to sod, shaping of gullies, and building 
structures to control gullies are needed. These soils offer 
some good sites for dams that will provide water for 
livestock or. for recreation. 


CAPABILITY UNIT Vie-5 (DRYLAND) 


The only soil in this capability unit is Thurman loamy 
fine sand, wind eroded. This very sandy soil is strongly 
sloping or rolling. The surface layer is a thin or thick, 
loamy fine sand; the subsoil is a loamy fine sand that is 
lighter colored than the surface layer. This soil is 
severely eroded and susceptible to further wind erosion 
if a good grass cover is not maintained. Water is ab- 
sorbed rapidly. Fertility is normally low. 

This soil is not suited to cultivation; it is rolling, very 
sandy, susceptible to wind erosion, and low in fertility. 
Areas already used for crops ought to be planted to a 
mixture of native grasses or to trees. Big and little 
bluestem, blue grama, side-oats grama, and sand love- 
grass are best suited. Sweetclover may be seeded with 
the grasses to provide nitrogen. 

Areas in grass must not be overstocked. Rotate graz- 
ing and sometimes defer grazing to allow the grasses to 
go to seed. Control weeds and brush. 


CAPABILITY UNIT VIs-1 (DRYLAND) 


These strongly saline-alkali soils are on stream terraces 
along the Platte River Valley. They are moderately wet. 
The surface horizon is thin silt loam or sandy loam and 
the subsoil is clay loam to clay of prismatic to columnar- 
blocky structure. The substratum is variable. ‘These 
soils absorb water slowly and release it slowly to plants. 
The saline-alkali condition is not uniform. The highest 
concentrations occur in the small depressions in pasture 
areas or the slick spots in cultivated fields. These spots 
are 80 to 100 feet or more apart. Areas between the 
spots are moderately saline or alkali or are not affected. 

nder dryland management these soils are not suitable 
for cultivated crops because of high soluble salt content, 
high exchangeable sodium content, and high alkalinity. 
The soils in this unit are: 

Exline-Wood River fine sandy loams. 
Exline-Wood River silt loams. 

These soils are best suited to grass. Salt- and alkali- 
tolerant vegetation grows best. Tall wheatgrass and 
western wheatgrass can be usec to reseed areas already 
under cultivation. Proper stocking rates should be main- 
tained because overgrazing tends to allow saltgrass to 
crowd out the more:desirable species. Mowing the pas- 
tures regularly will destroy gumweed, goldenrod, and 
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other large weedy plants. Some of the larger depres- 
sions can be artificially drained by surface ditching. 


CAPABILITY UNIT VIw-1 (DRYLAND) 


One land type, Alluvial land, is in this capability unit. 
This land type consists of silty or sandy soils of bottom 
lands that are not suitable for cultivation because they 
are frequently flooded or are broken into small units by 
crooked stream channels. Along the Wood River, these 
areas are covered with trees, brush, and weeds. Along 
Dry Creek, these areas support a fair growth of pasture 
grasses but are badly dissected by the meandering, deeply 
entrenched stream channel. 

This land type is suitable for grass or trees. Good 
range management, such as proper stocking, rotation graz- 
ing, and deferred grazing, are needed for maximum 
yields. On flooded areas some reseeding of grasses is 
needed at times. Structures that will control gullies are 
necessary. In some places. Where these areas are culti- 
vated, they should be reseeded to native grasses. Switch- 
grass, Canada ryegrass, and similar grasses may be used 
along the Wood River. Blue grama, side-oats grama, big 
and little bluestem, and switchgrass may be used along 
Dry Creek. 


CAPABILITY UNIT VIle-5 (DRYLAND) 


These soils occur on bottom lands, stream terraces, and 
uplands. The surface horizon is loose, single-grained fine 
sand, 4 to 12 inches thick. The subsoil is lighter colored 
fine sand. These soils are very low in organic matter 
and in fertility. Water-holding capacity 1s low. The 
soils absorb and release water readily to plants. When 
not covered with grass, they are unstable and must be 
carefully managed to prevent serious wind erosion. Most 
areas are stabilized with grass, but many small blowout 
troughs are included. The sands shift and drift with the 
wind. The soils in this unit are: 

Platte-Sarpy complex. 
Platte-Sarpy complex, channeled. 
Sarpy fine sand. 

Valentine fine sand. 

These soils are best suited to grass. They require in- 
tensive range management, such as proper stocking, de- 
ferred grazing, rotation grazing, and control of weeds 
and brush. Animals will graze more uniformly with 
proper distribution of salt. In the blowout areas, re- 
seeding to grass is important. While these areas are 
being revegetated, they should be fenced to keep live- 
stock out. Sand lovegrass, sand dropseed, and prairie 
sandreed are suited to these soils. Vetch may be seeded 
with the grasses. 


CAPABILITY UNIT VIIs-4 (DRYLAND) 


These shallow soils are 10 to 20 inches thick over coarse 
sand or mixed sand and gravel. They occur on bottom 
lands and terraces. These soils have a surface horizon of 
loam, sandy loam, or gravelly loam. In places this 
horizon changes rapidly to a thin, lighter colored horizon 
of stratified loam and sandy loam, or it grades directly 
to the sand and gravel of the substratum. Slopes range 
from nearly level to steep. The water table of the Platte 
and the Wann soils fluctuates between 2 and 8 feet; that 
of the Meadin soils is at about 30 feet. Water is readily 


SOIL SURVEY SERIES 1957, NO. 12 


absorbed, but the soils store very little for plants. The 
soils are droughty and, normally, low in fertility. The 
soils in this unit are: 

Meadin loamy sand, 8 to 11 percent slopes. 

Meadin sandy loam, 0 to 1 percent slopes. 

Platte loam. 

Platte-Wann complex. 

Platte-Wann complex, channeled. 

These soils are best suited to grass. With good con- 
servation practices, the more desirable grasses will crowd 
out the annuals and poorer grasses. Proper stocking, 
deferred grazing, and rotation grazing are needed for the 
pastures. Mowime will help to prevent weeds from using 
the available moisture and going to seed. The pastures 
will need to be reseeded if native grasses are not left to 
produce seed. 


CAPABILITY CLASS VIII (DRYLAND) 


Riverwash is the only land type in capability class 
VITI, which is not subdivided into units. It consists of 
sand bars within and adjacent to the channels: of the 
Platte and South Loup Rivers and Sweet Creek. These 
areas are 1 to 3 feet above the normal stream flow. They 
are coarse sand or mixed sand and gravel. Ordinarily, 
there is little darkening of this material, but in some of 
the more stabilized areas, a 2- to 8-inch surface horizon is 
darkened with organic matter. 

Some areas are barren except for small willows and 
cocklebur. Cottonwood trees, Sigh: and common. reed- 
grass grow in many places. Wind erosion is active 
where vegetation is not established. The land is subject 
to some change when streams are high, and it is fre- 
quently flooded. 

This land is used for whatever pasture it will provide. 
It furnishes excellent wildlife habitats. Hunting 
“blinds” are common. Proper wildlife management is 
needed to preserve good hunting and fishing on this land. 


General Management of Irrigated Soils 


In this subsection general problems of management on 
irrigated soils are discussed. The next subsection dis- 
cusses specific management of irrigated soils by capability 
units. 

Conservation irrigation 


Conservation irrigation is the using of irrigated soils 
and irrigation water in a way that insures high produe- 
tion without the waste of either water or soils, Practices 
of irrigation, cropping, and other management are used 
that will keep the land fit for continuous agriculture. 

To the farmer, this can mean savings in water, control 
of erosion, higher crop yields, lower costs, and continued 
production. For many farmers, conservation irrigation 
may mean. a start towards solving problems of alkalinity, 
waterlogging, and other adverse conditions that are com- 
mon in Hall County. 

Most of the problems on irrigated farms can be solved 
in practical ways. This requires an accurate knowledge 
of soil, topography, water needs, and of the capability of 
the land to be irrigated. An irrigator who practices 
conservation irrigation has control of the water from the 
time it enters the ditches or pipe until only a small part 
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leaves his. field as waste water. He is able to apply the 
water in such a way that it wets the rooting zones of the 
plants with the least possible loss from runoff or per- 
colation. 

Some farms may need a different method of irrigation, 
drainage control, or land leveling. The available water 
supply generally can be made to go farther if delivery 
schedules and soil management are improved. Soil- 
building crops can be grown in rotation with cash crops 
to add organic matter to the soil. Adequate fertilization 
according to crop needs helps maintain fertility. 


Irrigation methods 


Water is distributed to the field by furrows, corruga- 
tions, borders, controlled flooding, or sprinklers. 

Furrow trrigation.—This is the most common method 
for irrigating row crops. Water is applied to furrows 
between the plant rows by gated pipe or by siphon tubes 
(fig. 12). If the land is nearly level, the furrows may 
be straight. On steeper soils, contour furrows are used 
to carry the water across rather than down the slope. 
Furrows may also be used where the land has been bench 
leveled. 

Corrugation irrigation—In this method, the water is 


applied to small furrows by gated pipe or siphon tubes.. 


From the small-furrows it moves laterally through the 
soil and wets the entire field. This method is suited to 
close-growing crops, particularly alfalfa (fig. 18). 

Border irrigation.—This method uses the principle of 
controlled flooding. A sheet of water is advanced down 
a narrow strip between low ridges or borders, and the 
water is absorbed by the soil as it advances. To prevent 
ponding, the strip should be well leveled and the grade 
should be uniform. The ridges ought to be low and 
rounded so they can be planted with the strips. 

Controlled flooding—In this method, water is flooded 
downslope between closely spaced field ditches. Frequent 
openings in the ditches allow a uniform distribution of 
water over the field. 


Figure 12.Furrow irrigation of soybeans using siphon tubes, The 
soil is O’Neill loam, 0 to 1 percent slopes. 
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Figure 13—These corrugations were installed immediately after 
planting of alfalfa in fall. 


Sprinkler irrigation—Water is applied by sprinklers 
‘at a rate that the soil will absorb without runoff. Sprin- 
klers can be used on the steeper slopes as well as on more 
level areas (fig, 14). Because the water can be carefully 
controlled, sprinklers have special uses in conservation 
irrigation, such as establishing pastures on steep slopes. 
In summer, however, much water is lost through evapora- 
tion. Wind drift causes uneven water application. In 
1955, sprinkler type systems were used on only 3.5 per- 
cent of all irrigated land in Hall County. 


Planning irrigation on your farm 


Because conditions on no two farms are alike, each farm 
must be planned separately. The plan selected is affected 
by the desires, abilities, and financial status of the oper- 
ator. Therefore, it is impossible to present any one plan 
that can be used for all irrigated farms. Most farmers 
will need some technical help to plan their irrigation 
system. The Soil Conservation Service furnishes spe- 
cialists to the local Soil Conservation District who help 


Figure 14.—Sprinklers irrigating a moderately deep Wann soil in 
pasture and hay. This soil is well suited to sprinkler irrigation. 
It is relatively shallow to sand and gravel. 
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farmers to plan the various phases of an irrigation system. 
The final decisions, however, must be those of the farmer. 
When a farmer and a conservationist work out an irriga- 
tion system, they take the following steps: 


1. Take an inventory of the soil and water resources. 
The soil map and this report give the soil character- 
istics, but the amount of water available has to be 
determined. 

2. Prepare a topographic map of the field or farm. 

3. Using the topographic map and the soil map, they 
plan the irrigation system. This includes: 

Location of wells. 

Division of fields. 

Row direction. 

Length of run. 

Methods of distributing water. 

Location of irrigation ditches. 

System of drainage. 

Location of structures. 

Determining where leveling is needed and the 

approximate depth of cuts and fills. 

j. Choosing suitable crops. 
k. Determining where to take soil samples for 
fertility analysis. 

4, Prepare the land. 
maximum efficiency. 
leveled. 

5. Make efficient use of the irrigation water. ' Adjust 
the size of the stream so that it will not cause erosion 
but will apply just enough water to satisfy crop 
demands. 


1 Ree Ooo 2 


The land may need to be 


Soil problems on irrigated soils 


The addition of irrigation water to land presents some 
soil problems that are peculiar to this type of farming. 
In the following paragraphs, some of these problems are 
discussed. in relation to the soils on which they are most 
likely to occur. Some general statements about how to 
overcome these problems are also given. 


SOIL DEPTH AND TEXTURE 


The depth and texture of the soil largely influence the 
amount of available moisture that a soil can store for 
plant use. This storage capacity influences the frequency 
of irrigation, size of streams, and size of farm laterals. 
In general, the inches of available moisture that can be 
stored in 1 foot of soil for the most common textures are 
as follows: 

Sand ooeo. Roo antes eee ees ce oh 0.25 to 0.75 
Loamy sand ______..-.---.----~-------------- 0.75 to 1.25 
Sandy \loams) 222-202 s2cs 62. 5sot sesScesescs 1.00 to 1.75 
Silt loam and loam _.______--------___----2---2- 1.50 to 2.00 
Olay J0ams: 2 oo 352- suse A asek eto seen Susueuce 1.75 to 2.25 
Clays 23287 on hoe sees Sete eee a deceneseubees 2.00 to 3.00 

The irrigable soils of Hall County that have the lowest 
moisture-holding capacity are those of the Meadin, 
Platte, O’Neill, Elsmere series, and the moderately deep 
soils of the Cass and Wann series. Ortello, Thurman, 
Valentine, and Sarpy soils are deep and sandy and have 
a fairly low water-holding capacity. 


The roots of some plants are deep, while those of others 


are shallow. The depth of root penetration affects the 
frequency of irrigation and the amount of water applied 
in each irrigation. If the roots-of a plant can extract 


Water needs to be applied with 
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water from as deep as 6 feet, it is more eflicient to apply 
a greater amount of water at each irrigation than is ap- 
plied for shallow-rooted crops and to irrigate less fre- 
quently. Irrigation runs can be longer when water is 
applied to soils planted to deeper rooted crops, or the 
size of the irrigation streams can be smaller. 
Crops commonly grown in Hall County and the effec- 
tive maximum depth of their roots are: 
Alfalfa and sweetclover _.____-__..----_---_-------- 6 feet. 


Corn, sorghum, small grains, and sugar beets 
Potatoes, soybeans, and pasture 


The depth of water required in each irrigation depends 
on how much water the soil can hold, and on how nearly 
all of the available water is taken from the soil by plants 
between each irrigation. A. medium-textured soil nor- 
mally stores about 2 inches of usable water per foot of 
soil depth. Generally not more than 1 inch is removed 
before another irrigation if the crop is to grow rapidly. 
Thus, if the rooting zone of a crop is 3 feet, about 3 
inches of water should be stored each irrigation. Assum- 
ing a farm efficiency of 75 percent and that the crop 
would use 0.2 inch of moisture per day, the 3 inches 
stored would last 15 days. The irrigation interval would 
be every 2 weeks. 

Plants do not withdraw moisture at equal rates from 
all depths of the root zone. Soil texture and depth have 
little or no influence on the pattern of moisture extrac- 
tion. In the first one-fourth of depth from the surface, 
a plant extracts 40 percent of the total moisture ex- 
tracted. In the next lower one-fourth depth, the plant 
extracts 10 percent less, or 30 percent of the total. In 
the upper one-half of the root zone, therefore, a plant 
extracts 70 percent of the total moisture. In the third 
one-fourth of depth, the plant extracts 20 percent of the 
moisture; and in the lowest one-fourth of depth, the 
plant extracts only 10 percent of the total moisture. 

In the management of irrigated crops, the effective 
rooting depth is considered, not maximum root develop- 
ment. Plants first take in the moisture nearest the sur- 
face and then that at lower depths. 


TOPOGRAPHY 


Topography, particularly slope, greatly influences the 
choice of irrigation methods. Although large earth- 
moving equipment can change many land surfaces, the 
cost of this change must be considered. The cost must 
be weighed against the improvement in soil conditions 
and the resulting increased crop yields. 

Even though soil erosion may be reduced by proper 
management, the effect of slope is of major importance. 
But on soils in Hall County that are considered irrigable, 
normally, the disadvantages of unfavorable slope can be 
overcome by the proper choice of water distribution. 


SOIL FERTILITY 


Irrigation frequently increases crop yields two to six 
times those on the unirrigated soil. Producing the extra 
yields, however, causes larger amounts of nutrients to be 
removed from the soil. On irrigated soils, maintaining 
fertility is extremely important. The amounts of com- 
mercial fertilizer needed depend on the soil type, soil 
management, quality of irrigation, and the crop yield 
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expected. The nutrient content of soils can be deter- 
mined by soil tests, which ought to be taken before apply- 
ing phosphate, lime, and potash. Imperfectly drained 
sous of bottom lands—Wann, Leshara, Lamoure, and 
Platte—may respond to zine when it is applied to fields 
planted to corn. Zinc should be applied on a small test 
plot the first year to observe its effect on the crop. The 
county agent can tell you how much and in what form 
to apply the zinc. 

Yields are reduced on Wood River soils where land- 
leveling cuts are deep and the subsoil is exposed. These 
areas react like alkali spots and are difficult to improve, 
but additions of organic matter in any form make them 
more friable and more receptive to water. Heavy fertili- 
zation improves the stalk growth of the crop. Gypsum 
or sulfur can neutralize the excessive amounts of sodium 
in some of these spots. 

Where deep cuts are made on the more friable goils, 
such as Holdrege, Hastings, Hord, Hall, and Kenesaw, 
large additions of fertilizer and organic matter will nor- 
mally improve these areas in a year or two. Zinc may 
also improve them, but it should be used on, a trial basis. 


DRAINAGE 


Once the land is properly leveled for surface drain- 
age, little extra effort or expense is needed to prepare it 
for any of the various methods of surface irrigation. 
Surface drainage is especially important on the saline- 
alkali soils and on all the imperfectly drained soils in 
the county if these soils are to be dry enough for seedbed 
preparation early in spring. Excess water normally must 
be removed from irrigated lands. This removal may be a 
problem on the claypan soils of the Wood River and 
Exline series. If the soils become waterlogged, subsur- 
face drainage is required. Root development is restricted 
because aeration is poor. Also, the soils are slow to warm 
up in the spring. These problems may exist in the im- 
perfectly drained Ovina, Silver Creek, Wann, Leshara, 
Lamoure, and Platte soils. Subsurface drainage can be 
by open ditches or tile drains. 

The water table must be kept low enough to allow ade- 
quate water to be removed from the root zone and to 
prevent soluble salts from moving upward into the root 
zone. Control of the water table is difficult. Normally 
shallow-rooted crops are grown on areas that may be 
affected by a high water table. If alfalfa or another 
deep-rooted crop is grown, these crops may need to be 
replanted every 2 or 3 years or used in rotation with 
more shallow-rooted crops. 

In draining the depressional soils of the Fillmore and 
Scott series, terraces can be constructed on the higher 
lying surrounding soils to protect the depressions from 
excess water. Surface ditches can be constructed if a 
good disposal area is available. 

Excessive use of irrigation water will increase the 
drainage problem and reduce yields. Proper scheduling 
of irrigations is necessary. 


EROSION CONTROL 


Another serious problem is how to apply irrigation 
water without washing away the soil. Uncontrolled irri- 
gation water can strip away the soil at an alarming rate. 
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If the soil structure is improved, normally the rate that 
irrigation water is absorbed is increased. Soil erosion on 
irrigated land can be reduced by planting grass-legume 
mixtures in a long-time cropping system, plowing under 
green-manure crops and crop residues, stubble mulching, 
and adding barnyard manure. 

On sloping lands, the proper choice of methods for 
distributing the water is most important. Terraces, along 
with contour furrows, are suggested for all row crops 
where the slope exceeds 1 percent. Careful maintenance 
is necessary on irrigated land that is cultivated on the 
contour. Overirrigation tends to wash away plant nutri- 
ents and small particles of soil. This type of erosion is 
controlled by the rate of application and the length of 
run. Bench leveling will also control erosion on deép 
soils where the slopes are 1 to 5 percent. 


SALINITY AND ALKALINITY 


Soils that have a high ground-water level commonly 
have saline and alkali problems. On the bottom lands, 
the problem is primarily salinity, and in winter and 
spring bottom-land soils are commonly covered with a 
white crust of soluble salts. Because rains late in spring 
and irrigation water tend to: wash away and leach the 
salts, soils that receive water from these sources seldom 
have a serious crop loss resulting from salts. 

On the stream terraces of the Platte River Valley the 
Exline soils are affected by both soluble salts and high 
alkalinity. The alkali problem may be one of high pH, 
high amounts of exchangeable sodium, or both. When 
the water table is low because of drought or excessive 
pumping from wells, the leaching eee by normal ap- 
plications of irrigation water lowers the salinity and 
alkalinity. The use of barnyard manure and other forms 
of organic matter make the soils more friable and their 
intake of water more rapid. Sulfur and gypsum can be 
used to neutralize some of the salts and sodium in the 
soil. Salt-resistant crops do best on these soils. The 
saline and alkali soils need more frequent irrigations 
than areas of normal soils because the intake of water 
and the availability of moisture to plants is low. Careful 
land leveling will maintain adequate surface drainage. 

In areas where the water table is continuously high 
and saline-alkali conditions are severe, the land can be 
planted to a grass such as tall wheatgrass, 


Management of Irrigated Soils by 
Capability Units 


A soil under irrigation generally needs management 
that differs from that needed by the same soil when it is 
dry farmed. For this reason, soils in the county that are 
suited to irrigation are usually placed in capability units 
that differ from the units in which they are placed if 
they are dry farmed. 

In the outline that follows are the capability classes, 
subclasses, and units of soils in Hall County that are 
suitable for irrigated farming. 


Class I.—Soils with few limitations that restrict their use 
for irrigation. 
Unit J-1: 


Deep, nearly level, easily worked 
soils. 
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Class If.—Soils with some limitations for irrigation. 
Some special practices may be required for efficient 
irrigation, 

Subclass IIe: Very gently sloping soils subject to 
moderate erosion. 


Unit Ile-1: Deep, very gently sloping, casily 
worked soils. 
Unit Ile-3: Nearly level to very gently sloping, 


slightly sandy soils. 


Subclass IIs: Soils with slight limitations due to soil 
properties. 
Unit IIs-2: Nearly level claypan soils. 
Unit IIs-5: Nearly level, moderately deep, 


easily worked soils. 
Subclass Iw: Soils with’ limitations due to excess 
water. 
Unit IIw-4: Deep and moderately deep, easily 
worked soils of bottom lands. 
Unit IIw-6: Deep and moderately deep, slightly 
sandy soils of bottom lands. 
Class III.—Soils with severe limitations for irrigation. 
Special practices are necessary for efficient irrigation. 
Subclass IIe: Gently sloping soils subject to severe 


erosion. 
Unit IlJe-1: Deep and moderately decp, easily 
worked soils. 
Unit IIIe~2: Deep claypan soils. 


Unit IITe-3: Deep and slightly sandy soils. 
Subclass IIIs: Soils with severe limitations duc to 
soil properties. 

Unit ITIs-1: 
alkali soils. 
Subclass IIIw: Soils with severe limitations due to 
excess water. 
Unit IlIw-2: Moderately wet claypan soils. 
Unit IlIw-5: Moderately wet very sandy soils. 
Class IV.—Soils with very severe limitations for irrigation. 
Irrigation may be limited or special practices required, 
Subclass IVe: Soils subject to very severe erosion. 
Unit IVe-1: Deep silty soils on moderately 
steep to steep slopes. 
Unit IVe-5: Very sandy soils on very gentle to 
gentle slopes. 
Subclass IVs: Soils with very severe limitations due 
to soil properties. 

Unit [Vs-1: Strongly saline or alkali soils. 
Unit [Vs-4: Shallow, slightly sandy soils. 
Subclass [Vw: Soils with very severe limitations due 

to excess water. 
Unit IVw-2: Depressional soils subject to 
frequent flooding. 


In the following pages, each irrigated capabilty unit is 
discussed separately. The soils are listed in each unit, 
and characteristics they have in common are described. 
Crops suited to the soils in the units are named and suit- 
able management for the soils is suggested. 


Nearly level, moderately saline or 


CAPABILITY UNIT I-1 (IRRIGATED) 


These deep, nearly level soils occur on bottom lands, 
stream terraces, and uplands. They have a medium-tex- 
tured surface horizon and a moderately fine, medium, or 
moderately coarse textured subsoil. The substratum 
varies from place to place. Erosion is slight. The soils 


SOIL SURVEY SERIES 1957, NO. 12 


absorb water well and release it readily to plants. De- 

pending on the depth of the soil, water-holding capacity 

ranges from moderate to low. These soils are easily 

tee 15) They have few restrictions under irrigation 
g. 15). 


Figure 15.—Immediately after leveling this class I land (Hord silt 
loam) in fall, it is irrigated. This practice insures sufficient mois- 
ture for spring planting. 


The soils in this unit are: 


Cass loam, deep. 

Hall silt lonm, 0 to 1 percent slopes. 

FHall-O’Neill complex, 0 to 1 percent slopes. 

Hastings silt loam, 0 to 1 percent slopes. 

Holdrege silt loam, 0 to 1 percent slopes. 

Hord silt loam, 0 to 1 percent slopes. 

Hord silt loam, thin solum variant, 0 to 3 percent slopes. 
Kenesaw silt lonum, 0 to 1 percent slopes. 

Ortello loam, 0 to 1 percent slopes. 

Volin silt loam. 


These soils are well suited to irrigation and the pro- 
duction of corn, sorghum, alfalfa, soybeans, potatoes, 
sugar beets, and tame grasses. 

Ii high fertility is maintained, alfalfa, grass, or a 
bromegrass-alfalfa mixture may be grown once every 
6 or 8 years. Row crops should not be grown more than 
4 consecutive years. Under such management, the live- 
stock farmer can use the hay on the farm and return 
barnyard manure to the soil. 

Legumes improve fertility, tilth, and water intake; 
they reduce erosion and help control weeds. 

Recent experiments indicate that fertility also can be 
maintained by using large quantities of commercial fer- 
tilizer but no lerumes in a rotation. Under this system, 
return all crop residues to the soil. In time organic mat- 
ter, tilth, and fertility will be seriously reduced if corn 
is sold for fodder, livestock is allowed to feed on corn 
and sorghum stalks, or alfalfa is sold to dehydrating 
plants. If legumes are not used in the cropping system, 
a high level of management is needed to maintain fer- 
tility. 

These soils need little land leveling to prepare them 
for gravity irrigation. Deep cuts and backfilling nor- 
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mally are not needed. Irrigation laterals and field runs 
are necessarily short. on Hall-O’Neill complex, 0 to 1 
percent slopes. While plants are growing, irrigation 
ought to be almost continuous if the highest yields are 
to be obtained. 

Water can be applied by spiles, gated pipes, and siphon 
tubes and then distributed on the field by one of several 
methods of distribution. These methods are border dikes, 
corrugations, furrows, controlled flooding, and sprinklers. 
Sprinkling is the only method suitable for all crops. 

All these soils normally need nitrogen. Apply lime as 
indicated by soil tests. 


CAPABILITY UNIT Ile-1 (IRRIGATED) 


These are deep soils on stream terraces and uplands. 
They are nearly level to very gently sloping and are only 
slightly eroded. Their surface horizon is silt loam or 
loam, and their subsoil is silty clay loam, silt loam, or 
fine sandy loam. The soils absorb water well and release 
it readily to plants; they have a moderate water-holding 
capacity. On most of these soils, the slope is sufficient 
to cause water to move downhill gradually. Simple con- 
servation practices are necessary to control loss of soil 
and water. The soils in this unit are: 

Hall silt loam, 1 to 3 percent slopes, 
Flastings silt loam, 1 to 8 percent slopes. 
Holdredge silt loam, 1 to 8 percent slopes. 
Hobbs silt loam, 0 to 1 percent slopes. 
Hobbs silt loam, 1 to 8 percent slopes. 
Hord silt loam, 1 to 3 percent slopes. 
Kenesaw silt loam, 1 to 3 percent slopes. 

These soils are suited to irrigation and the production 
of corn, sorghum, alfalfa, soybeans, potatoes, sugar beets, 
and tame grasses. A. cropping system may be used that 
includes alfalfa or a bromegrass-alfalfa mixture every 
6 to 8 years, but these plants should not remain for more 
than 4 years, Alfalfa helps maintain productivity, tilth, 
organic matter, and capacity to take in water. An al- 
ternative practice is to apply large quantities of commer- 
cial fertilizer and to return all crop residues to the soil. 
Tf this practice is used, however, management must be at 
a high level so that fertility, tilth, and organic-matter 
content are not reduced. 

The application of barnyard manure adds available 
plant nutrients and reduces erosion. 

Some land leveling normally is needed to prepare the 
soils for gravity irrigation. This provides an even dis- 
tribution of water, uniform drainage, and stimulates an 
even growth of plants. Plant corn, sorghum, potatoes, 
soybeans, or other row crops on the contour so that ero- 
sion is controlled and irrigation water conserved. The 
contour furrows may be supplemented with terraces. 

Water ‘can be applied by spiles, gated pipes, and siphon 
tubes and then distributed on the field by one of several 
methods of distribution. These methods are border dikes, 
corrugations, contour furrows, controlled flooding, and 
sprinklers. Sprinkling is the only method suitable for 
use on all crops. 

Although most of these soils are high in natural fer- 
tility, they need large amounts of commercial fertilizer 
if they are irrigated. All the soils need nitrogen. Lime 
may be applied for legumes if soil tests indicate a need. 
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CAPABILITY UNIT Ile-3 (IRRIGATED) 


These deep and moderately deep, nearly level or gently 
sloping soils occur on, bottom lands, stream terraces, and 
uplands. They have a surface horizon of fine sandy loam 
or sandy loam and a subsoil of fine sandy loam to loamy 
fine sand, The substratum varies widely from place to 
place. The soils absorb water readily and are easily 
penetrated by air and plant roots. They are very easy 
to work but require frequent irrigations where the coarse 
substratum is high in the profile. Wind erosion, leaching 
of plant food by excessive irrigation, and depletion of 
fertility are the main hazards. The soils in this unit are: 

Cass fine sandy loam, deep. 

Cass fine sandy loam. 

Hord-O’Neill complex, 0 to 1 percent slopes. 

O’Neill sandy loam, 0 to 1 percent slopes. 

Ortello fine sandy loam, 0 to 8 percent slopes. 

ae fine sandy loam, loamy substratum, 0 to 3 percent 
slopes. 

Thucman fine sandy loam, 0 to 8 percent slopes. 


These soils are suited to irrigation and the production 
of corn, sorghum, alfalfa, soybeans, potatoes, sugar beets, 
and tame grasses. One-fourth of this land in a cropping 
sequence may be in alfalfa, grass, or a bromegrass-alfalfa 
mixture. These plants help maintain fertility, tilth, and 
organic matter and help decrease erosion. Cropping sys- 
tems that do not provide a legume are not suitable on 
these sandy soils unless a high level of management is 
maintained. All crop residues should be left on the sur- 
face during winter to control erosion; they should be 
plowed under the following spring. Barnyard manure 
and green-manure crops increase fertility and water in- 
take and control erosion. 

Some land leveling is required to prepare the soil for 
gravity irrigation. On slopes of 2 percent, row crops 
ought to be grown on the contour so that the loss of soil 
and water is prevented. Ivrigation structures may be 
needed to control erosion and to convey proper amounts 
of water. 

Water'can be applied by spiles, gated pipes, and siphon 
tubes and then distributed on the field by one of several 
methods of distribution. These methods are border dikes, 
straight or contour furrows, corrugations, controlled 
flooding, and sprinklers. Sprinkling is the only method 
suitable for use on all crops. Where sugar beets are 
planted, do not use contour furrows. Where corn, soy- 
beans, potatoes, or sorghum are grown, the contour fur- 
rows should be supplemented with terraces or they should 
be bench leveled. On Cass fine sandy loam, and O’Neill 
sandy loam, 0 to 1 percent’ slopes, it is necessary to 
shorten the length of runs and to irrigate more often, 
because these soils are only moderately deep and have a 
low water-holding capacity. 

If yields are to be high and fertility maintained, large 
amounts of commercial fertilizer, especially nitrogen, 
must be added. Lime and phosphate also may be needed. 


CAPABILITY UNIT IIs-2 (IRRIGATED) 


These soils occur on nearly level areas of stream ter- 
races and uplands. They have a dark-colored silt loam 
surface horizon and a clay or claypan subsoil. The sur- 
face horizon.is easily worked and absorbs water well, but 
the fine-textured subsoil restricts the movement of air and 
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water and the development of roots. Overirrigation oc- 
curs on the lower side of the field because the subsoil 
absorbs water slowly. The soils in this unit are: 


Butler silt loam. 
Wood River silt loam, 0 to 1 percent slopes. 


Crops suitable for irrigated areas are corn, sorghum, 
alfalfa, soybeans, potatoes, sugar beets, and tame grasses 
(fig. 16). 


Vat D . & we $ ae oe 


Figure 16.—Irrigated hybrid sorghum on Wood River silt loam, 
0 to 1 percent slopes. 


Alfalfa, grass, or a grass-alfalfa mixture may be in- 
cluded in the cropping system every 4: to 6 years. These 
deep-rooted crops tend to keep the subsoil more open 
than shallow-rooted crops. They also maintain fertility 
and tilth by adding organic matter. Barnyard manure 
and green manure help to reduce erosion and to maintain 
fertility, tilth, and capacity to take in water. 

Some land leveling is necessary to prepare these soils 
for gravity irrigation. Where the subsoil is cut in level- 
ing, undercutting and backfilling with 6 inches of topsoil 
should be considered. Wood River soils that have an 
exposed subsoil have low crop yields. The exposed areas 
yeact like alkali spots, and it is difficult to pull tillage 
implements through them. Organic matter will make 
these spots more friable, and gypsum and sulfur may 
reduce some of the harmful effects. 

Water can be applied by spiles, gated pipes, and siphon 
tubes and then distributed on the field by one of several 
methods of distribution. These methods are border dikes, 
corrugations, furrows, controlled flooding, and sprinklers. 
Sprinkling is the only method suitable for use on all 
crops. Drainage ditches are needed at the lower edge of 
the field to carry away excess water and to prevent the 
drowning of crops. 

Tf yields are to be high, large amounts of nitrogen are 
needed. Apply lime as indicated by soil tests. 


CAPABILITY UNIT IIs-5 (IRRIGATED) 


These soils are moderately deep and occur in nearly 
level] areas on stream terraces and bottom lands. They 
shave a medium-textured surface soil and a moderately 
coarse textured subsoil. The substratum is very coarse 


mixed sand and gravel. Erosion is slight. Air and 
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water move readily through the soil, but plant roots are 
hindered by the substratum of sand and gravel that is at 
depths of 20 to 86 inches. Surface runoff is slow. The 
sous have a low water-holding capacity because of their 
moderate depth. They are easily worked and respond 
well to commercial fertilizers. The main problems of 
management are the loss of irrigation water through 
seepage and the maintenance of fertility. The soils in this 
unit are: 

Cass loath. 

O’Neill loam. 

Crops suitable for irrigation of these soils are corn, 
sorghum, alfalfa, potatoes, sugar beets, soybeans, and 
tame grasses. Most of the commercial production of 
potatoes in the county is on O'Neill loam. Tuilth and or- 
ganic matter can be maintained by a cropping system that 
provides a row crop for 3 years, a small grain with a 
legume or grass-legume mixture for 1 year, and leaving 
the legume or grass-legume mixture for 1 to 5 years. All 
crop residue shotild be left on the surface during winter 
and plowed under the following spring. Barnyard ma- 
nure and green-manure crops increase fertility and help 
control erosion. 

If legumes are not included in the rotation, fertility 
and tilth can be maintained by high fertilization and re- 
turning all crop residue to the soil. The organic matter, 
tilth, and fertility will be seriously reduced if all grain 
and forage is continually removed from the land. If 
legumes are not included in the cropping system, a high 
level of management is needed to maintain fertility. 

These soils need only a small amount of land leveling 
to prepare them for irrigation, but competent advice 
should be obtained before establishing the layout system. 
Because of the moderate depth to sand and gravel, the 
irrigation runs and field laterals need to be shorter than 
in deeper soils and the periods of irrigation more fre- 
quent. 

Water can be applied by spiles, gated pipes, or siphon 
tubes and then distributed to the fields by several meth- 
ods. Border dikes, corrugations, furrows, controlled 
flooding, and sprinklers are suitable methods. 

All these soils normally need nitrogen for highest 
yields. Apply lime and phosphorus as indicated by soil 
tests. 

CAPABILITY UNIT IIw-4 (IRRIGATED) 

These soils are deep and moderately deep and occur 
on nearly Jevel or slightly channeled bottom lands. They 
have a surface layer of silty clay loam, loam, or silt loam 
and a subsoil of silty clay loam, silt loam, or fine sandy 
loam. <At depths of 20 inches to 6 feet is a mixed sand 
and gravel substratum. A high water table that fluctu- 
ates between 2 and § feet, makes wetness the main hazard. 
Deep-rooted crops normally are short-lived because of 
this wetness. Generally, drainage and seedbed prepara- 
tions are difficult. The soils in this unit are: 

Leshara silt loam. 
Wann loam, deep. 
Wann loam, 

The soils are suited to irrigation and the production 
of corn, alfalfa, sorghum, soybeans, sugar beets, and tame 
grasses. Because the alkaline soil reaction causes potato 


scab, they are not well suited to potatoes. 
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Alfalfa, grass, or a mixture of grass and alfalfa in- 
cluded in the cropping system every 6 to 8 years helps to 
maintain fertility, tilth, and the content of organic mat- 
ter. Green-manure crops and barnyard manure conserve 
moisture, improve fertility, and prevent erosion. 

Most of the acreage needs only a small amount of land 
leveling to prepare them for gravity irrigation. Water 
can be applied by spiles, gated pipes, and siphon tubes 
(fig. 17) and then distributed on the field by one of sev- 


Figure 17—Irrigating every other row of corn on Wann loam by 
using siphon tubes. 


eral methods of distribution. These methods are border 
dikes, corrugations, furrows, controlled flooding, and 
sprinklers. Sprinklmg is the only method that can be 
used on all crops commonly irrigated in the county. 
Drainage may be necessary to remove excess surface 
water and to prevent the drowning of crops. Erosion is 
seldom a problem. 

Nitrogen fertilizer is needed for highest yields and to 
maintain fertility. These soils have an adequate supply 
of lime. Phosphate fertilizer increases the yield of 
legumes, and zinc may increase the yield of corn. 


CAPABILITY UNIT Ifw-6 (IRRIGATED) 


These soils occur on bottom lands and stream terraces. 
They are deep or moderately deep, nearly level, and 
sandy. Their surface layer and subsoil are fine sandy 
loam, and their substratum varies from place to place. 
They are affected by a water table that fluctuates between 
2 and 8 feet. Because of wetness, deep-rooted crops nor- 
mally do not last long. These soils are commonly too 
wet in spring for early seedbed preparation. Wind ero- 
sion is a hazard. The soils in this unit are: 

Elsemere fine sandy loam. 
Elsmere loamy fine sand, 
Leshara fine sandy loam. 
Ovina fine sandy loam. 
Wann fine sandy loam, deep. 
Wann fine sandy loam. 

-These soils are suited to irrigation and the production 
of corn, alfalfa, sorghum, sugar beets, soybeans, and 
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tame grasses. Potatoes are not.well suited because of the 
alkaline surface reaction. ; 

Alfalfa, grass, or a grass-alfalfa mixture included in 
the cropping system every 6 to 8 years helps to maintain 
fertility, tilth, and organic matter, and to decrease ero- 
sion. Barnyard manure and: green-manure crops help to 
control erosion, increase fertility, and improve tilth. By 
grazing tame pastures in rotation, grasses are permitted 
to meet their growth requirements and full use of the 
pastures is obtained. 

These soils require only a little land leveling to prepare 
them for gravity irrigation. Water can be poplie by 
siphon tubes, spiles, and gated pipes and then distributed 
on the field by one of several methods of distribution. 
These methods are border dikes, furrows, corrugations, 
contowr ditches, controlled flooding, and sprinklers. 
Sprinkling is the only method that can be used on all 
crops. 

Nitrogen fertilizer is needed if high yields are to be 
produced and fertility maintained. The soils contain an 
abundance of lime. Phosphate fertilizer on alfalfa in- 
creases yields. Zinc has produced some increased yields 
of corn. 

CAPABILITY UNIT Iite-1. (IRRIGATED) 

These soils are deep or moderately deep and lie on 
gentle slopes on stream terraces and uplands. They have 
a medium-textured surface horizon and a moderately 
fine, medium, or moderately coarse textured subsoil. 
Their substratum varies from place to place. Surface 
runoff is rapid, and erosion is slight, moderate, or severe. 
Except for the O’Neill soils, these soils have good water- 
holding capacity and all are easily worked. They re- 
spond well to commercial fertilizers. Erosion, mainte- 
nance of fertility, and conservation of water are the main 
problems. The soils in this unit are: 

Hall silt loam, 3 to 7 percent slopes, eroded. 

Hastings silt loam, 8 to 7 percent slopes, eroded. 
Hastings complex, severely eroded. 

Holdrege silt loam, 3 to 7 percent slopes. 

Holdrege silt loam, 3 to 7 percent slopes, eroded. 
Holdrege-Colby complex, severely eroded. 

Hord silt loam, 3 to 7 percent slopes, eroded. 

Hord silt loam, thin solum variant, 8 to 7 percent slopes. 
Kenesaw silt loam, 3 to 7 percent slopes. 

O'Neill lonm, 3 to 5 percent slopes, eroded. 

Crops suitable on irrigated areas of these soils are corn, 
alfalfa, sorghum, potatoes, soybeans, sugar beets, and 
tame grasses. Plant row crops on the contour so that 
the loss of soil and water is lessened. 

By limiting row crops to not more than 3 consecutive 
years and including alfalfa, grass, or a grass and alfalfa 
mixture in the cropping system every 4 to 6 years, fer- 
tility, tilth, and the capacity to take in water are main- 
tained. When legumes or grass is not in the cropping 
system, return all crop residues to the soil and add large 
amounts of commercial fertilizer. .Green-manure crops 
and barnyard manure increase organic matter, reduce 
erosion, and improve tilth. If they are grazed in rota- 
tion, tame pastures can be irrigated when the animals are 
off the pasture and the plants can meet their growth 
requirements. 

Water can be applied by spiles, gated pipes, and 
siphon tubes and then distributed on the field by one of 
several methods of distribution. These methods are con- 
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tour ditches, sprinklers, contour furrows, and corruga- 
tions. Sprinkling is the only method that is adapted for 
use on all crops commonly irrigated in the county. Con- 
tour furrows need to be supplemented with terraces, or 
the soils should be bench leveled. Sugar beets are not 
suited to contour furrow irrigation. Irrigation struc- 
tures help to control erosion and convey water in proper 
amounts. These soils can be bench leveled. 

Nitrogen fertilizer is needed if high yields are to be 
produced and fertility maintained. Soil tests will indi- 
cate the need for lime. 


CAPABILITY UNIT Ilfe-3 (IRRIGATED) 


These deep and moderately deep, sandy soils occur on 
stream terraces and uplands on gentle slopes. Both the 
surface layer and subsoil horizon are moderately coarse 
textured. The substratum varies from place to place. 
Erosion is slight or moderate. Air, plant roots, and 
water move through the soils easily. These soils are easy 
to work but may need frequent irrigations, They are 
medium to low in organic matter. Wind erosion, leach- 
ing of plant food by excessive irrigation, and mainte- 
nance of fertility are the main hazards. The soils in 
this unit are: 

O’Neill sandy loam, 8 to 7 percent slopes, eroded. 

Ortello fine sandy loam, 3 to 7 percent slopes, 

Ortello fine sandy loam, loamy substratum, 8 to 7 percent 
ae fine sandy loam, 3 to 7 percent slopes. 

Crops suitable for irrigated areas of these soils are 
corn, sorghum, alfalfa, potatoes, sugar beets, and tame 
grasses, Row crops may be grown on the contour so that 
the loss of soil and water is lessened. 

A cropping system that includes alfalfa, grass, or a 
grass-alfalfa mixture every 4 to 6 years improves and 
maintains productivity, tilth, and the supply of organic 
matter. It also decreases erosion. When a legume is not 
included in the cropping system, large amounts of fer- 
tilizer are needed to maintain fertility and all available 
crop residues should be returned to the soil. Barnyard 
manure and green-manure crops will build up the supply 
of organic matter. Stubble mulching will control rapid 
runoff, decrease evaporation, and help stabilize the soil 
against wind erosion. Rotation grazing of tame pastures 
is desirable because it permits irrigation while the live- 
stock are off the field and also permits the plants to meet 
their growth requirements. 

Except for sprinkler irrigation, some preparation of 
the soils is normally needed. Water can be applied by 
spiles, gated pipes, and siphon tubes and then distributed 
on the field by one of several methods of distribution. 
These methods are controlled flooding, sprinklers, con- 
tour furrows, and corrugations. The sprinkler method 
is the only system suited to all crops. Sugar beets are 
not suited to contour furrows. For corn, potatoes, soy- 
beans, and sorghum, contour furrows may be supple- 
mented by terraces or bench leveled. Irrigation struc- 
tures may be necessary to adequately convey water and 
to control erosion, 

Nitrogen: fertilizer is needed to maintain fertility when 
these soils are irrigated. Soil tests will indicate the need 
for lime or phosphate. 
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CAPABILITY UNIT IIIs-1 (IRRIGATED) 


This unit consists of deep soils that are moderately 
affected by saline or alkali conditions. These soils 
occur on bottom lands and stream terraces, generally in 
nearly level areas. Their surface horizon is sandy loam, 
loam, or silt loam, and their subsoil ranges from clay to 
clay loam. In many places there is a water table that 
fluctuates between depths of 3 and 8 feet. Erosion is 
slight. These soils normally take in water slowly, and 
tillage is difficult on the alkali spots. The salt or alkali 
accumulations reduce crop yields. The main problems on 
these soils are slow growth and poor stands of crops, 
accumulation of salt or alkali, and slow intake-of irriga- 
tion water. Improvement of these soils is difficult. The 
soils in this unit are: 

Lamoure silt loam, saline. 

Leshara silt loam, saline. 

Wann loam, deep, saline. 

Wood River-Exline fine sandy loams. 
Wood River-Exline silt loams. 

Crops suited to irrigation are corn, alfalfa, sorghum, 
soybeans, sugar beets, and tame grasses. Potatoes are 
not suited and soybeans do poorly. 

Cropping systems that include the use of a legume or a 
grass-Jegume mixture help to maintain and improve pro- 
ductivity, tilth, and the capacity to take in water. They 
also add organic matter. Barnyard manure and green- 
manure crops also improve these soils, If legumes are 
not provided in the cropping system, a high level of 
management is needed to maintain productivity. All 
available organic matter should be returned to the soil, 
and adequate amounts of commercial fertilizer added. 

Rotation grazing of tame pastures permits irrigation 
when the livestock are not on the land and also permits 
plants to meet their growth requirements. 

The capacity of alkali spots to take in water can be 
increased by adding gypsum and sulfur. Tilth can be 
improved by adding corncobs, barnyard manure, and 
other forms of organic matter. 

These soils need provisions for surface drainage if they 
are irrigated. Water stands on the alkali spots for weeks 
unless these areas are filled by land leveling or are 
drained artificially. Land leveling is normally desirable 
because it conserves water, stimulates an even growth of 
plants, helps regulate runoff, and provides uniform drain- 
age. Because these soils have slow permeability, the rate 
water is applied must be slow. Frequent irrigations are 
necessary because plants cannot absorb water readily 
from saline or alkali soils. 

Water can be applied by spiles, gated pipes, and siphon 
tubes and then distributed on the field by one of several 
methods of distribution. These methods are border dikes, 
corrugations, furrows, controlled flooding, and sprinklers. 
Sprinkling is the only method suited to all crops. 

Nitrogen fertilizer is needed if yields are to be satis- 
factory and fertility maintained. Lime is not needed on 
the soils on the bottom lands. Soil tests will indicate the 
need for lime by soils on terraces. 


CAPABILITY UNIT IIe-2 (IRRIGATED) 


These are deep soils on very gentle and gentle slopes 
on stream terraces and uplands. They have a silt loam 
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surface horizon, a silty clay or clay (claypan) subsoil, 
and a substratum of various texture. Erosion ranges 
from slight to moderate. The surface horizon absorbs 
water readily, but the movement of water and the de- 
velopment of roots in the subsoil is restricted. Conserva- 
tion measures should be used to control rapid surface 
runoff and erosion. Drainage is a problem unless provi- 
sion is made to dispose of excess water. The soils in 
this unit are: 

Wood River silt loam, 1 to 3 percent slopes. 

Wood River silt loam, 8 to 7 percent slopes, eroded. 

Crops suitable for irrigated areas are corn, alfalfa, soy- 
beans, sorghum, potatoes, sugar beets, and tame grasses. 
Plant row crops on the contour to control loss of soil 
and water. 

Every 4 to 6 years, plant alfalfa or a grass-alfalfa mix- 
ture to maintain ard: improve fertility, tilth, and ‘the 
capacity to take in water. Where Jegumes are not in- 
cluded in the cropping system, all available crop residues 
should be returned to the soil. Apply adequate fertilizer. 
Barnyard manure and green-manure crops increase the 
supply of organic matter. Rotation grazing on tame 
pastures permits irrigation when the livestock are off 
the land and also gives plants time for unimpaired 
growth. 

Some preparation of the soils is usually necessary for 
all types of irrigation except sprinkler. Water can be 
applied by spiles, gated pipes, siphon tubes and then 
distributed on the field by proper methods. Suitable 


methods are sprinklers, corrugations, contour furrows, 


and contour ditches. Sprinkling is suitable for all of the 
adapted crops. Contour furrows are not suitable for 
irrigating fields of sugar beets. Irrigation structures are 
used to-control erosion and to transmit proper amounts 
of water. Drainage ditches may be needed to remove 
excess water from the lower end of the field and thus 
prevent the drowning of crops. Grassed waterways re- 
duce erosion and carry away some of the excess water. 

Nitrogen fertilizer normally is needed on these soils. 
Soil tests will determine the need for lime. 


CAPABILITY UNIT IlIw-2 (IRRIGATED) 


These nearly level soils are on bottom lands and stream 
terraces. They have a silt loam surface horizon and a 
clay subsoil. The water table fluctuates between 3 and 10 
feet. Although the surface horizon absorbs water well, 
the movement of air and water is very slow in the clayey 
subsoil and the development of roots is poor. The re- 
sponse to fertilizer generally is not so good as on soils 
that permit air and water to move freely. Water from 
higher areas occasionally may drown some crops unless 
surface drainage is provided. Generally, irrigations 
should be light so that waterlogging is prevented. 
Spring planting is delayed in some years because of wet- 
ness. Because of the high water table, deep-rooted crops 
normally are short lived. Erosion is not a problem. The 
soils in this unit are: 


Fillmore silt loam. 
Lamoure silt loam. 
Silver Creek silt loam. 
Crops suited to irrigated areas of these soils are corn, 
alfalfa, soybeans, sorghum, sugar beets, and tame grasses. 
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Potatoes are not well suited because of alkali surface soils 
and fine-textured subsoils. 

Alfalfa or a grass-alfalfa mixture may be included 
every 4 to 6 years to maintain fertility, tilth, and capac- 
ity to take in water. If a legume is not planted, all 
available crop residues should be returned to the soil. 
Adequate additions of commercial fertilizer are needed to 
maintain fertility. Barnyard manure and green-manure 
crops will improve fertility, tilth, and capacity to take 
in water. On tame grasses, rotation grazing permits irri- 
gation when the animals are off the pasture. At these 
times plants can grow without hindrance. 

Only a little land leveling is needed to prepare these 
soils for gravity irrigation. The grade should be suffi- 
cient to provide adequate drainage. 

Water can be applied by spiles, gated pipes, and siphon 
tubes and then distributed on the field by proper methods. 
These methods are sprinklers, border dikes, corrugations, 
furrows, and controlled flooding. Provide ditches or 
grassed waterways to carry away any excess water. 

Nitrogen is normally needed if high yields are to be 
produced and fertility maintained. Lime is abundant in 
these soils. Phosphate fertilizer improves the yield of 
légumes and may improve yields of other crops. 


CAPABILITY UNIT IlIw-5 (IRRIGATED) 


This unit consists of only one soil, Ovina loamy fine 
sand. This soil is deep, very sandy, and imperfectly 
drained. It occurs on nearly level areas of stream ter- 
races. It has a loamy fine sand surface layer that is dark 
colored, very friable, and noncalcareous. This layer 
grades to lighter colored fine sandy loam or loamy fine 
sand, which is underlain by buried profiles of medium- 
to fine-textured material at a depth of 24 to 48 inches. 
The subsoil contains much free lime and is stained with 
brownish and reddish colors. The water table occurs at 
depths of 2 to 8 feet, depending on the season of the year. 
Because of wetness, deep-rooted crops ordinarily do not 
last long. This soil is commonly too wet for early seed- 
bed preparation. Wind erosion is a hazard. 

This soil is suited to the irrigation and the production 
of corn, alfalfa, sorghum, and fame pasture. Because of 
the alkaline soil reaction, potatoes are not well suited. 
Alfalfa or a grass-legume mixture included in the crop- 
ping system helps to maintain fertility and organic mat- 
ter and to decrease erosion. Plant a legume every 5 or 6 
years and allow it to remain for 3 or 4 years. Do not 
grow row crops for more than 2 successive years. Corn 
or sorghum is a good crop to use following a grass- 
legume mixture. Barnyard manure, stubble mulching, 
and green manure crops help to control erosion and in- 
crease fertility. Rye and vetch are suitable cover crops. 
Grazing tame pastures in rotation allows the grasses to 
meet their growth requirements and the pastures to be 
fully used. 

These soils need only a small amount of land leveling 
to prepare them for gravity irrigation. Irrigation water 
can be applied by spiles, gated pipe, or siphon tubes and 
then distributed on the field by proper methods. These 
methods are sprinklers, border dikes, and furrow. Con- 
tour ditches may be used for alfalfa and tame grasses 
where the slope of the land is between 0.5 and 1.0 per- 
cent. In some places, artificial drainage may be needed. 
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Nitrogen is needed for successful yields. The need for 
lime and phosphate may be indicated by soil tests. 


CAPABILITY UNIT IVe-1 (IRRIGATED) 


These soils are strongly sloping and occur on uplands. 
They have a medium-textured surface layer, subsoil, and 
substratum. They take in water at a moderate rate. 
Erosion, which is the greatest hazard, ranges from slight 
to severe. Surface runoff is rapid unless adequate meas- 
ures of water conservation are applied. The soils in this 
unit are: 

Colby silt loam, 7 to 11 percent slopes. 
Holdrege silt loam, 7 to 11 percent slopes. 
Holdrege silt loam, 7 to 11 percent slopes, eroded. 

These soils are suited to tame grasses and mixtures of 
grass and alfalfa. They can be irrigated by sprinklers. 
The slope of these soils is too steep for successful irriga- 
tion of row crops. 

These soils should remain in grass or legumes most of 
the time. Occasionally it may be necessary to grow an 
annual crop to prepare the soils for reestablishing the 
stand of grass and legumes. Barnyard manure and 
green-manure crops help to maintain and improve fer- 
tility. Rotation grazing permits irrigation when the 
animals are off the pasture and, at these times, permits 
plants to grow unhindered and meet their growth re- 
quirements. 

Grassed waterways may be needed to prevent serious 
gully erosion. Terracing will slow runoff and channel 
the water to nonerosive areas. . 

Tame grasses normally need nitrogen. Soil tests will 
indicate 1f lime is needed. 


CAPABILITY UNIT IVe-5 (IRRIGATED) 


This unit consists of nearly level to gently sloping 
soils on bottom lands, stream terraces, and uplands. 


Many areas are hummocky. These soils have a surface’ 


layer and subsoil of loamy fine sand or loamy sand. The 
substratum ranges from silt loam to mixed sand and 
gravel. Erosion normally is slight, but a few areas have 
moderate to severe wind erosion. ‘These soils take in 
water very rapidly and need frequent irrigation. Fer- 
tility normally is low, but the response to fertilizer is 
generally good. Wind erosion and the maintenance of 
fertility are the main problems. The soils in this unit 
are: 


Platte-Sarpy complex. 

Sarpy loamy fine sand, 0 to 3 percent slopes. 

Sarpy loamy fine sand, 3 to 7 percent slopes. 

Thurman loamy fine sand, 0 to 3 percent slopes. 

Thurman loamy fine sand, 3 to 7 percent slopes. 

Thurman Joamy fine sand, loamy substratum, 0 to 3 percent 


slopes. 
Thurman loamy fine sand, loamy substratum, 8 to 7 percent 


slopes. 

Crops suited to irrigated areas of these soils are alfalfa, 
corn, sorghum, and tame grass. A cropping system that 
keeps the soils in legumes or a legume-grass mixture most 
of the time helps maintain fertility and control wind 
erosion. Row crops should not.be planted more than 2 
consecutive years. Rye and vetch are suitable cover 
crops. Barnyard manure helps to control wind erosion 
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and improve fertility. Stubble mulching leaves crop 
residues on the surface to conserve moisture and control 
wind erosion, Alternating the use of tame pastures per- 
mits irrigation when the animals are off the pastures and 
gives plants a better chance to grow. af 

Some preparation normally is needed to prepare the 
land for gravity irrigation. Deep cuts may be necessary 
because of the uneven topography. Areas that have had 
their surface soil cut away should have their fertility 
restored by additions of barnyard manure, other forms of 
organic matter, and large amounts of commercial fer- 
tilizer, including zinc. 

Irrigation water can be applied by spiles, gated pipes, 
siphon tubes and then distributed on the field by proper 
methods. These methods are sprinklers, contour ditches, 
and furrows. To control erosion, grow row crops on 
contour furrows where the slopes are more than 1 per- 
cent. Sprinkling is the only method suited to all crops. 
Irrigation structures may be necessary for conveying the 
proper amounts of water to the field and to help control 
erosion. In some places artificial drainage may be 
needed. 

Nitrogen is needed for successful yields. Lime nor- 
mally is needed for all soils in this unit except the im- 
perfectly drained ones. 


CAPABILITY UNIT IVs-1 (IRRIGATED) 


These soils occur on stream terraces in the Platte 
River Valley, generally in level areas. They are strongly 
saline and alkali, and their water table is moderately high 
in most places. The soils in this unit are: 

Wxline-Wood River silt loams. 
Exline-Wood River fine sandy loams. 

Crops suitable for irrigated areas of these soils are al- 
falfa, sorghum, corn, sugar beets, and tame grasses. Al- 
though corn cannot withstand the effects of alkali, it 
produces fair yields. 

These soils have a silt loam or fine sandy loam sur- 
face horizon. Their subsoil ranges from clay loam to 
clay and has a prismatic columnar-blocky structure. The 
substratum varies from place to place. 

Areas of these soils have different degrees of salinity 
or alkalinity. The highest concentration of soluble salts 
and alkali is in depressions or slick spots that have the 
thinnest surface horizon. Between these spots the soil 
is moderately saline or alkali or is not affected. The 
slick spots, however, are relatively close and are the main 
factor to be considered in the use and management of 
these soils. 

These soils absorb water slowly and release it slowly 
to plants. The slick spots have slow internal drainage 
and are sticky when wet. Where the subsoil and sur- 
face soil are mixed through tillage, these spots fre- 
quently puddle and tractors become stuck. Crops on 
these slick spots are poor. 

Some areas have been leveled for irrigation and pro- 
duce fair to good yields. These areas are commonly too 
wet to prepare properly for early spring planting, and 
late cultivation is difficult. Crops tolerant to salt and 
alkali are desirable. When these soils are irrigated the 
level of management ought to be high. Because of the 
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slow permeability and high salt concentrations, frequent 
irrigations are necessary and the rate water is applied 
must be slow. 

Adequate surface drainage, which is normally provided 
by nnd leveling, is necessary on these soils. Additions 
of barnyard manure and other organic matter in large 
quantities help make the slick spots more friable and 
more receptive to water. Irrigating with large quanti- 
ties of water may leach the salts and alkali to lower 
levels, and gypsum or sulfur will neutralize some of 
these salts. Although the salts may have been reduced 
in preceding irrigation seasons, there is no sure way to 
prevent them from returning in areas that have a high 
water table. Lowering of the ground-water level is 
difficult. 

The use of alfalfa or a grass-alfalfa mixture in the 
cropping system is desirable. Alfalfa is somewhat tol- 
erant of soluble salts, and the roots of alfalfa tend to 
keep the subsoil more open than those of a more shallow 
rooted crop. These soils can be made more friable and 
fertile by adding large amounts of organic matter. Once 
every 4 to 6 years you can plant alfalfa, but do not plant 
row crops for more than 3 consecutive years. Sorghum 
and sugar beets do well. Where tame pasture is needed, 
tall wheatgrass is excellent. 

Irrigation water can be applied by spiles, siphon tubes, 
and gated pipes and then distributed on the field by 
proper methods. These methods are sprinklers, furrows, 
corrugations, border dikes, and controlled flooding. Ir- 
rigation structures may be needed. Drainage must be 
provided to prevent drowning of crops in slick spots and 
on the lower edge of the field. 

Nitrogen is needed if yields are to be high. Apply 
lime and phosphate as indicated by soil tests. 


CAPABILITY UNIT IVs-4 (IRRIGATED) 

These soils are shallow and occur on bottom lands and 
stream terraces on nearly level to channeled topography. 
Most areas are on the bottom lands in the Platte River 
Valley. Included within the larger areas of shallow soils 
are a few small areas of moderately deep and deep soils. 
The soils in this unit have a dark-colored surface hori- 
zon that ranges from loam to sandy loam. The subsoil 
ranges from silt to sand and, in most places, is lighter 
colored than the surface soil. At depths of 10 to 20 
inches, there is coarse sand or mixed sand and gravel. 
The water table fluctuates between 2 and 8 feet except 
in drained areas of Platte loam, where it is slightly lower. 
The Meadin soils, which are on stream terraces, are ex- 
cessively drained and have a low ground-water level. 
The soils of this unit are: 

Meadin sandy loam, 0 to 1 percent slopes. 
Platte loam. 
Platte-Wann complex. 

These soils may be irrigated and are best suited to 
grass and grass-alfalfa mixtures. Under a high level of 
management, satisfactory yields of corn and sorghum may 
be produced. If the soils are used for row crops, the rows 
ought to be short to avoid excessive loss of water. 

Land leveling is difficult over large areas because of 
the shallow depth of the soils and the danger in expos- 
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ing the sand and gravel substratum. Because permea- 
bility is very rapid, the soils require frequent irriga- 
tions. Because fertility is low, the soils need a high level 
of management. After leveling, the soils in the Platte- 
Wann complex normally are 20 to 26 inches thick. These 
soils are better suited to irrigation than Platte loam or 
the Meadin sandy loam. 

All the soils in this unit need grass or a mixture of 
alfalfa and grass from time to time to maintain fertility 
and tilth and to control erosion. Barnyard manure will 
increase fertility. 

If tame pastures are grazed in rotation, these soils 
can be irrigated when the animals are off the pasture. 
This will allow the plants to grow unhindered. 

Water can be applied by spiles, gated pipes, and siphon 
tubes and then distributed on the field by proper meth- 
ods, These methods are furrows, border dikes, corru- 
gations, contour ditches, or sprinklers. 

Add nitrogen to these soils to stimulate the growth of 
plants. Lime is not needed on soils of the bottom lands 
but should be applied to soils on stream terraces. Phos- 
phate increases yields of the soils on bottom lands. Re- 
cent experiments indicate that applications of zinc on 
corn are profitable. 


CAPABILITY UNIT IVw-2 (IRRIGATED) 

The only soil in this unit is Scott silt loam. This 
deep soil occurs on stream terraces and uplands in de- 
pressions that are frequently flooded. It has a thin, dark- 
colored, silt loam surface horizon. The subsoil is very 
slowly permeable dark clay. On uplands, the substratum 
is a yellowish loess of silt loam texture. On stream ter- 
races, the substratum varies from place to place. 

Suitable crops on irrigated areas of this soil are al- 
falfa, corn, sorghum, sweetclover, and tame grass. Be- 
cause a fine-textured subsoil is close to the surface, pota-. 
toes and sugar beets are not suitable. 

If this soil is irrigated, the flooding hazard must be 
eliminated. This can be done by terracing the sur- 
rounding high-lying soils or by digging drainage ditches. 
When the soil is tilled more than 6 inches deep, the clay 
subsoil is exposed and the soil is sticky and difficult to 
work. The subsoil impairs the movement of water and 
the development of roots. If cultivation is delayed be- 
cause the soil has to be drained, the control of weeds is 
a problem. Another problem on this low, wet soil is 
the preparation of a seedbed in spring, 

Alfalfa or a grass-alfalfa mixture included in the 
cropping system every 4 to 6-years will help keep this 
soil friable and maintain its productivity. But if water 
stands on this soil, the alfalfa will drown. Row crops 
should not be grown for more than 8 consecutive years. 
Barnyard manure and green-manure crops will increase 
the supply of organic matter and help maintain fertility. 

Irrigation water can be applied by spiles, gated pipes, 
siphon tubes and then distributed on the field by proper 
methods. These methods are border dikes, corrugations, 
contour ditches, furrows, and sprinklers. Not all of 
these methods, however, are suited to all crops. Soy- 
beans, corn, and sorghum are suited only to furrow 
irrigation, 


50 


This soil normally needs nitrogen. A soil test will 
indicate the need for lime. 


Estimated Yields 


Estimated average yields for principal crops are given 
in table 2 under two levels of management. For most 
crops, yields under these two levels of management are 
listed for both irrigated soils and dry-farmed soils. Be- 
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cause the irrigated acreage of wheat is very small, only 
the estimated yields for dry-farmed soils are given. Soy- 
beans, potatoes, and sugar beets are not dry farmed, and 
only yields for irrigated soils are given. Yields for both 
irrigated and dry-farmed soils are listed for corn, al- 
falfa, sorghum, and tame pasture. 

The yields in columns B are those to be expected when: 
management is at a high level. Those in columns A are 
to be expected when the farmer does not carry out all 
the practices that management at a high level requires. 


TARLE 2.—Histimated average acre 


[Yields in columns A are those expected when all practices required for a high level of management are nof carried out; yields in columns 


in very small 


Corn Wheat Alfalfa 
Map ; 
Symbol Soil hrigated Dryland Dryland Trrigated Dryland 
A B A B A B A B A B 
Bu. Bu, Bu. Bu. Bu, Bu, Tons Tons Tons Tons 
Sy Allivialland <3.) estee seco bee cee e eee ieee eee Sete ocala cot cle ee eee tel 
Ba Barney JOU 22222225 5 oe pele ees we Se Na Be Be a Sada Ge te eee wile Be ee See ie 
BI Birohen Wide ple Se Se aw duo eetuw en autbeeuuss epee ne howe eerie. iol lie oie elas l Liles oe tle aawen a [occa ee Nec ats 
Bu Butler silt; loameo.- 22 soe e ce eee eect cn eee 56 81 20 26 18 22 3.1 4, 6 15 2.2 1 
3Cs Cass fine sandy loam, deep_._-------------------- 57 70 15 20 11 14 3. 2 4.1 1.3 1.9 
Cs Cass fine sandy loam__._-.----..~---------------- 52 65 6 W 4 8 1.6 2.6 3 .7 +E 
3Cm Cass loam, déep 2220-4 2e2--seeeceeeseeecct ese 60 74. 19 22 14 16 3. 4 4.3 1.5 1.9 
Cm Cassldam soccer eee odes Sedo sce Pee ed 56 70 8 14 6 11 1.9 3.0 ame) 1.0 
CbC Colby silt loam, 7 to 11 percent slopes_____..--.---|.-----|-_---- 6 9 4 6 2.0; 24 8 1.0 
CbD Colby silt loam, 11 to 30 percent slopes___.._.__.-.|------|------]------|------]------]------|---~--|------|------|]------ 
Es Flsmere fine sandy loam_..---------------------- 50 63 7 12 5 9 1. 4 2. 4 .5 me!) 
Ea Elsmere loamy fine sand______.-.-.-------------- 39 51 14 19 9 12 1.9 2.5 1.2 15 ¢{ 
E-Ws Txline-Wood River fine sandy loams_.__._-------- 30 AQ: teat de le toh ee 14 Pd a eee oe ener 
E-W Jexline-Wood River silt loams..---.-------------- 40 AD Nee ae ee | ee eet eee tee 82 1.4 770. dl eee Dene ee ’ 
Fm Fillmore silt loam_.___....---------------------- 50 71 14 20 14 17/ 3.0] 4.0 |_-_-_-]------ ; 
Ha Hall silt loam, 0 to 1 percent slopes.__._._..-...-- 63 90 24 30 18 22 3.7 5. 5 2.0 2.5 f 
Had Hall silt loam, 1 to 3 percent slopes.....-...------ 58 82 19 26 17 21 3. 2 5. 2 1.7 2.3 7 
HaB2 Hall silt loam, 3 to 7 percent slopes, eroded_ -___-_-- 52 66 17 23 14 18 2.6 4.4 1.6 2.0 | 
H-O Hall-O’ Neill complex, 0 to 1 percent slopes_-__..-. 56 70 8 14 6 11 19 3. 0 5 1.0 | 
Hs Hastings silt loam, 0 to 1 percent slopes. ._...----- 61 89 20 _ 28 18 22 3.5 5. 4 1.8 2.4 [ 
HsA Hastings silt loam, 1 to 3 percent slopes -____.-.---- 58 82 19 26 17 21 3.2 5.2] 1.7 2.3 } 
HsB2 Hastings silt loam, 3 to 7 percent slopes, eroded - -_- 52 66 17 23 14 18 2. 6 4.4 1.6 2.0 | 
Hs3 Hastings complex, severely eroded._._------------ 34 48 ll 17 10 13 2.3 3.5 Li 1. 6 Ff 
Hb Hobbs silt loam, 0 to 1 pereent slopes ____-_----.-- 63 90 18 23 14 17; 4.0 5. 0 17] 204 
HbA Hobbs silt loam, 1 to 3 percent slopes__--.---.-.-- 63 90 18 23 14 17 4,0 5. 0 17 2,0 | 
Ho Holdrege silt loam, 0 to 1 percent slopes_____._-.-- 63 90 24 30 18 22 3.7 5.5 2.0 2.5 4 
HoA Holdrege silt loam, 1 to 3 percent slopes___---_---- 61 85 22 28 17 21 3.5 5. 3 19 2.4; 
HoB Holdrege silt loam, 3 to 7 percent slopes____.-_---- 59 V7 20 26 15 20 3.0 4,7 18 2.2 | 
HoB2 Holdrege silt loam, 3 to 7 percent slopes, eroded-- -- 56 68 18 24 14 19 2.8 4.5 17 2.0 § 
Hoc Holdrege silt loam, 7 to 11 percent slopes_.--.--.--|-.----|------ 14 21 9 13 2.2 3.0 14 19 § 
HoC2 Holdrege silt loam, 7 to 11 percent slopes, eroded_._|_.----|------ 13 20 8 12 2.1 2.9 1.3 18} 
H-C3 Holdrege-Colby complex, severely eroded. _-_-------|__-.--|------ 10 15 6 9 1.9 2.5 11 1.6 | 
Hd Hord silt loam, 0 to 1 percent slopes_-----.------- 63 90 24 30 18 22 3.7 5.5 2.0 2.5 |, 
HdA Ford silt loam, 1 to 3 percent slopes __------------ 61 85 22 28 17 21 3. 5 5. 3 1.9 2.4 
HdB2 Hord silt loam, 3 to 7 percent slopes, eroded ------- 56 68 18 24 14 19 2.8 4.5 17 2.0 
2HdA Hord silt loam, thin solum variant, 0 to 3 percent ; 
: slopes'oe ee see ene eo ete 60 84 20 26 16 20} 3.5 4.9 19} 2.3 
2HdB Hord silt loam, thin solum variant, 3 to 7 percent ; H 
slopes eet sete oe ee ig eae suena e eee 56 68 18 24 14 19 3. 5 5.3 1.9 2.4 | 
H-N Hord-O’ Neill complex, 0 to 1 percent slopes___--.-- 52 69 7 12 4 9 1.8 2.8 4 8 
Ks Kenesaw silt loam, 0 to 1 percent slopes___-.._---- 60 80 21 27 16 20 3. 5 4.9 19 2.3 [: 
KsA Kenesaw silt loam, 1 to 3 percent slopes....--~---- 55 72 18 24 14 18) 3.0] 45 17 2.0: 
KsB Kenesaw silt loam, 3 to 7 percent slopes. ---.----~- 46 60 ll 16 9 12 2, 4 3. 8 125 17 


See footnote at end of table. 
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To keep management at a high level and obtain the 5. Use proper amounts of plants. 
yields in columns B, a farmer must: 6. Plant suitable crop varieties. 

1. Use practices of wind and water erosion control 7. Use insect, weed, and disease controls consistently. 
where needed. 8. Terrace and contour or bench level irrigated soils 

2. Use suitable cropping sequences so that tilth and with slopes of 2 to 6 percent if row crops are to 
the supply of organic matter are maintained. be planted. 

3. Apply fertilizer and lime as indicated by soil 9. Drain the land where needed. 
tests, 10.. Perform all management practices at the proper 

4. Cultivate, seed, and apply water with care. time. 


yields of principal crops 


B are those expected under a high level of management. Dashed lines indicate the crop is not suited to the soil or that it is grown only 
amounts] 


Soybeans Grain sorghum Potatoes Sugar beets Tame pasture 
Irrigated Trrigated Dryland Irrigated Trrigated Trrigated Dryland 
A B A B A B A B A B A B A B 
Animai-unit | Animal-unit | Animal-unit | Animal-unit 
Bu. Bu. Bu. Bu. Bu, Bu. Bu. Bu, Tons Tons months } months | months | months 4 
17 26 51 74, 23 30 210 273 11.0 14.0 8.7 ll 4 0. 6 0.8 
17 21 52 64 16 20 230 280 11.0 14.0 9. 0 12.0 aud 9 
17 19 46 58 6 13 255 305 6.5 10. 0 8.5 12.0 6 7 
20 23 55 67 20 23 265 305 12. 0 14,5 9.0 12.0 ake .9 
19 21 51 64 9 17 273 350 9.0 12.0 8.5 12.0 5 27 
Pam fats ia ants Rane oe eae at 8 DAA ier a] BRIS et et eee a Bek. 6.0 9. 0 4 6 
é 
15 17 44 56 6 14 230 280 5. 5 9. 5 8.0 1L5 .7 1.0 
aR arene | area ran a 30 41 12 Ly [ever Pec ene Wn eae ed Lp 8.0 10.9 .8 1.0 
aE eee ay EA 36 Be ie cole Ae eben ok 4,5 OOM ete tie eeedeaoescltastopacedleesostenas 
Seenerion/scesce 36 ATs | lita es eA AN ae ee oe oS 4.5 920: hee see te wh oe Ee ee ne eal eee See 
14 19 44 64 17 AD fascia aes ra ENS ot pe es a ar 8.7 14 oO 7 
20 28 57 82 28 35 245 350 13. 0 18.0 9. 0 12.0 9 Li 
17 24 53 75 22 31 220 320 11.5 15, 0 8.5 11.7 .8 1.0 
14. 21 48 65 20 26 210 280 10.0 13. 0 8. 0 11.2 .6 9 
19 21 51 64 9- 17 273 350 9.0 12. 0 8.5 12.0 .6 8 
18 27 56 80 24 33 230 335 12. 0 16. 0 9.0 12.0 9 Li 
17 24 53 75 22 31 220 320 11.5 15. 0 8.5 11.7 .8 1.0 
14 21 48 65 20 26 210 280 10. 0 13. 0 8.0 11.2 7 9 
9 12 32 46 11 20 180 225 7.0 9.0 7.0 10. 3 -6 .8 
18 28 57 82 22 27 245 350 13.0 18, 0 8.5 11.7 .6 .8 
18 28 57 82 22 27 245 350 13.0 18. 0 8.5 11.7 9 11 
20 28 57 82 28 35 245 350 13.0 18.0 9.0 12.0 9 11 
19 26 55 79 26 33 240 325 12.7 17.5 8.5 IL 7 .8 1.0 
18 24 53 70 23 30 230 300 12, 0 15. 0 8. 2 11.5 7 .9 
17 23 51 68 21 28 222 290 11.5 14,5 8.0 11.2 .6 .9 
eis Sets o ee SRG cae Bates oe 16 20 eens els beeen Cae el eh 7.2 10. 3 5 8 
mice Sy Sicha fps eyes | eat he ark Loe oe) 15 7-1; a oes 2) (ROU, eS pee Ee EON 7.2 10. 3 5 .8 
Seal eetve = | Bvente hee hee V1 Oe Foe | a ace | aceon apa tees peat 7.2 10. 3 5 8 
20 28 57 82 28 85 245 350 13.0); 180 9. 0 12. 0 9 Ll 
19 26 55 79 26 33 240 325 12,5 17. 5 8.5 11.7 .8 1.0 
17 23 51 68 21 28 222 290 11.5 14.5 8.0 11.2 7 9 
17 25 55 78 25 31 225 320 IL 5 16. 5 8.7 11.5 .8 16 
19 26 55 79 26 33 240 825 12.5 17.5 8.5 11.7 8 1.0 
18 20 48 60 7 14 260 310 7.0 11.0 8.5 12. 0 . 6 .8 
17 25 55 78 25 31 225 320 IL 5 16. 5 8.7 11.5 8 1.0 
15 22 49 63 22 27 200 285 10. 0 14. 5 8.0 10.8 et .9 
il 17 41 55 18 21 170 245 8.5 12.0 6. 6 9.9 8 ak 


52 SOIL SURVEY SERIES 1957, NO. 12 


TABLE 2.—LHstimated average acre 


Yiclds in columns A are thoge expected when all practices required for a high level of management are not carried out; yields in columns 
@ very small 


Corn Wheat I Alfalfa 
Map 
Symbol Soil Trrigated Dryland Dryland Trrigated Dryland 
A B A B A B A B A B 
Ru. Bu. Bu. Ru. Bu, Ru. Tons Tons Tons Tons 
La Lamoure silt loam__---.-.---------------------- 48 72 20 25 15 19 3.3 4.8 15 2.2 
2La Lamoure silt loam, saline__._---_---------------- 35 50 16 20 10 14 19 3. 0 .8 15 
Lf Leshara fine sandy loam_..--.------------------- 54 78 22 28 1 14 3.3 5.0 17 2. 4 
Le Leshara silt loam_-_.--------------------------- 60 88 26 32 15 18 3.6 5. 5 19 2..7 
2Le Leshara silt loam, saline.___-_--.---------------- 40 60 17 24 13 18 3.0 3. 8 16 2.0 
Lm Loup loam__.-:------------------------,-------}+-----}------|------|+-----|------|------|------|------|------]------ 
MdB Meadin loamy sand, 3 to 11 percent sloz es._-------|------|------|------|------|------|------|------[------J------[------ 
Ms Meadin sandy loam, 0 to 1 percent slopes______---- 22 AQ Waren el oes Nes weer elke ld 250: |eiecce|aews 2 
Ok O’ Neill loam, 0 to 1 percent slopes. _-..----------- 56 70 8 14 6 11 1.9 3.0 5 1.0 
OkB2 O’Neill loam, 3 to 5 percent slopes, eroded.._------ 53 66 5}. 1 4 8 1.7 2.8 J4 .8 
Om O’ Neill sandy loam, 0 to 1 percent slopes__-----.--- 52 65 7 12 4 9 1.8 2.8 4 .8 
OmB2 O'Neill sandy loam, 3 to 7 percerit slopes, eroded - . - 48 60 4 9 3 7 1.5 2.5 uo 6 
OrA Ortello fine sandy loam, 0 to 3 percent slopes.._---- 57 70 15 20 1 14 3. 2 4.1 1.3 L9 
OrB Ortello fine sandy loam, 3 to 7 percent slopes. ---- 55 68 13 19 10 13 3. 1 4.0 12 1.8 
20r Ortello fine sandy loam, loamy substratum, 0 to 3 
percent slopes--.----------------------------- 57 71. 18 21 13 15 28), 42 14 19 
20rB Ortello fine sandy loam, loamy substratum, 3 to 7 
percent slopes_------------------------------- 55 67 17 20 12 14 13] 40 1.3 1.8 
Ot Ortello loam, 0 to 1 percent slopes ..-------------- 62 76 20 23 16 18 3.5 4.5 1.6 2.2 
Ov Ovina fine sandy loam...._--.-----------------+-- 54 67 16 19 11 13 2.9 3.7 14 1.9 
Oa Ovina loamy fine sand__...-----.---------------- 28 35 10 16 6 9 2.1 2.6 Ll 15 
Pt Platte loam <2 ..+2cc 043 -eceshese uc sesee ese seses 43 52 ee aol ateh weet eet 14 128) asco sco eeeet 
P-S Platte-Sarpy complex._-_-----------------------|------|------|------|------j------|------ .3 Aic5si |e Ihe creas 
2P-S Platte-Sarpy complex, channeled .--..-.----------|------|------]------|------|------|------]--+-:-|--:---|------|------ 
P-W Platte-Wann complex _..-.----------.---------- 38 452 | oaken | ee | enero Deen ded he WA eassn2 Salen 2 
2P-W Platte-Wann complex, channeled... -_-_-----.----|------|------|------|------|------]------]------|------|------}------ 
Rw Riverwash. 2230. 22 200 ses cow eiote aoe sen eg Seow hed pete ee: oe) Seee es sede erie eee eae eee elpecbas se cee eRe eee 
Sa Sarpy fine sand___..-...-----------------~------|---2--{------}------]---22-|---- 2+ |----2-]--2-2-]--2-2-|----2-/--2-5- 
SoA Sarpy loamy fine sand, 0 to 3 percent slopes -- _ ---- 38 50 10 15 7 9 1.8 2.3 9 1.2 
SeB Sarpy loamy fine sand, 3 to 7 percent slopes_._----- 35 45 9 13 6 8 1.6 2.1 8 Li 
Sc Scott silt loam—--..-.-------------------------- 38 56 7 10 6 9 1.8 2.5 .5 .9 
Si Silver Creek silt loam___...--------------------- 49 65 14 20 14 19 3.1 4.0 1.2] 2.0 
TsA Thurman fine sandy loam, 0 to 3 percent slopes - - ~- 55 67 15 20 11 14 3. 2 4.2 13 18 
TsB Thurman fine sandy loam, 3 to 7 percent slopes - ~~ - 54 66 13 20 9 13 3.0 3.8 Ll 1.6 
ThA Thurman loamy fine sand, 0 to 3 percent slopes - - - - 40 52 11 16 7 10 1.9 2. 4: 10 1.3 
ThB Thurman loamy fine sand, 3 to 7 percent slopes - . - - 35 45 9 13 6 8 1.6 2. 1 8 Ll 
2ThA Thurman loamy fine sand, loamy substratum, 0 to 
3 percent slopes.__--._----------------------- 42 54 12 17 8 11 2.0 2.6 11 1.4 
2ThB Thurman loamy fine sand, loamy substratum, 3 to 
7 percent slopes--_.-------------------------- 38 49 11 15 7 10 18/| 2.3 .9 1.3 
Th3 Thurman loamy fine sand, wind eroded_..---------|------|------]------|------|------]------|------|------|- 02-2 -]o----- 
Va Valentine fine sand__.._---.-___-_-----_--_--------|------|------}------|------|------|------|------]------]-+---=-|--2--- 
Vo Volin-silt loam.oooo26. e832 osbesss cet wee eee ested 60 90 22 30 12 16 3. 2 5.5 alae 2.5 
3Wb Wann fine sandy loam, deep__-------------------- 55 68 V7 21 13 15 3.0 3.9 14 2. 0 
Wb Wann fine sandy loam_-_-_--..-------------------- 50 63 7 12 5 9) L4] 24 5 9 
3Wm Wann loam, deep._..---------------------------- 56 72 20 22 15 17 3.2) 4.2 164, 21 
2Wm Wann loam, deep, saline__--.--------------------- 55 62 15 18 12 14 2.9 3. 8 1.3 1.9 
Wm Wah loatitest.. 1 see cece obeesecetoecee 54 68 9 15 8 13 Dod 2.9 out 1.2 
Wr Wood River silt loam, 0 to 1 percent slopes. _.----_- 63 85 21 27 18 22) 31 4.6 15) 2.2 
WrA Wood River silt loam, 1 to 8 percent slopes__..--_-- 60 82 20 26, 17 21 3. 0 4.4 14) 21 
WrB2 Wood River silt loam, 3 to 7 percent slopes, eroded _- 56. 77 17 21 14 19 28), 4.1 13 1.9 
W-Es Wood River-Exline fine sandy loams__------- ee 45 55 12 15 10 12} 2.9 3. 6 1.3 1.8 
W-E Wood River-Exiine silt loams__..----------------- 46 60 12 17 12 15 3. 2 4.0; 1.3 2. 0 


1 An animal-unit month is the amount of forage required to pasture a mature cow for 30 days. The figures in the columns under Tame 
pasture are the number of dnimal-unit months of grazing that 1 acre will provide during the grazing season. 


yields of principal crops—Continued 


B are those expected under a high level of management. 


amounts] 
Soybeans 
Trrigated 
A B 
Bu, Bu. 
14 21 
9 14 
16 24 
18} 26, 
13 19 
i yd@el oe 
17 19 
18 20 
16 18 
17 21 
16 20 
18 22 
16 20 
20 24 
14 18 
pa 13 | 18 
16 20 
15 19 
= 17] 28° 
16 20 
15 17 
19 21 
15 17 
17} 19 
17 26 
16 24 
14 21 
14 17 
13, 18 
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Dashed lines indicate the crop is not suited to the soil or that it is grown only 


Grain sorghum Potatoes Sugar beets Tame pasture 
Irrigated Dryland Trrigated Trrigated Trrigated Dryland 
1 
A B A B A B A B A B A B 
Animal-unit | Animal-unit | Animal-unit | Animal-unit 
Bu. Bu. Bu. Bu. Bu, Bu. Tons Tons months | months t months 1 months | 

47 70 23 31 160 265 10. 0 14.0 8.7 11.7 0.9 Lil 
39 55 15 D2 iene CoE ae 9.0 12. 0 8. 0 10. 5 .8 10 
§1 77 28 34 180 285 11.5 16.0 9.0 12.0 1.0 12 
54 80 30 37 190 295 12.5 17.5 9.0 12.0 8 190 
48 68 19 QE ico ee aa 10.5 12. 5 8.0 10. 5 .8 1.0 
ae BL) 64 {9 | 717/873 | 350; 9.0; 20; 38S) 1Z0]; 00 YC 
47 60 7 14 250 305 8.0 11.90 6. 7 10. 5 4 .6 
48 60 7 14 260 310 7.0 11.0 8.5 12. 0 5 7 
45 56 5 12 245 300 6. 0 9.5 6. 7 10, 5 4 6 
52 64 16 20 230 280 11.0 14,0 9.0 12, 0 .7 .9 
50 62 15 19 228 278 10.5 13.5 8. 0 10. 9 245 27 
54 66 21 25 237 284 12. 0 14.5 8.5 11.7 .7 9 
50 62 19 23 234 275 11.5 14.0 8.0 11,2 5 wih 
57 69 23 26 275 315 12.5 15. 0 9. 0 12, 0 at 9 
49 60 18 22 220 250 11.0 | $113.5 8. 4 1.5 1.0 1.2 
26 40 11 1S: oes Meee ns epee Ge eects 8.0 10. 9 .7 at) 
37 AB simone Seaotin nto SU. Sees oa Se Re ee ee Eh ee ete ees |e th er 
a 6 BS | cces tate Sete Wwe call sence metas (eter a acte cecal ea cmauisdllaeata seme eles Co 
as BO Cae NON dt Reartel se Seed BOP OR, ere) ae 
29 38 8 TOs ete ee tele thom he 2 Solfo ee tk 7.3 10. 2 5 ail 
36 47 8 De ie og ora ow eee ee oo Saat hie nig geht Seale Se eee A ea aallh mci aa aa as atest Se 
39 55 14 22 140 200 10.5 13. 0 8.7 11.7 9 Ll 
50 62 18 21 230 278 11.0 14.5 8.5 11.7 6 8 
49 61 13 17 224 270 10. 5 14.0 8.5 1.7 . 6 8 
32 43 10 LOM iecod ieee eas Bem Sete 8 2 11.2 6 .8 
30 4l 12 a EC can [ese gente neleceeteas Naeem pnCTEn! Deine tetera 80 10. 9 8 1.0 
33 44 11 AGe) eee eed be eee Swen dae 8 2 11.2 .6 8 
31 41 10 TD) fecocce|Soceon| ede ctee tooo eas 7.6 10. 6 ms) nett 
ee 54} 82 | 26 | «35 | 205 | 325 F120) igo] 90] 120, .8| 10 
50 62 18 22 220 250 10. 5 13.5 9. 0 12. 0 10 1.2 
44 56 7 14 230 280 5. 5 9.5 8&5 12.0 7 1.0 
53 65 22 25 235 275 12.0. 14,5 9.0 12.0 10 1.2 
49 60 16 20 |_-----|------ 10. 0 11.5 8.0 10. 6 .8 1.90 
49 62 10 19 253 315 8&5 11.5 8.5 12. 0 7 1.0 
51 74 23 30 210 273 11.0 14,0 8.8 11.7 .6 8 
50 72 22 29 200 260 10. 5 13.5 8.4 12 5 7 
47 69 20 27 180 225 9. 0 11.0 7.3 10. 2 4 .6 
48 58 16 DOM sige weft 10. 0 13.5 8.2 10. 5 7 1.0 
39 55 12 19: faves ee ee 10. 5 13. 0 8.0 10.5 5 er 
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Use and Management of Range Land * 


Native grasses grow in areas that make up about one- 
fourth of the land in Hall County. These areas of 

rasses, called range, are used for grazing and hay. 
Bone are found in small tracts on farms, but most, of it 
is in larger areas. A large part of approximately 42 
sections hes in a more or less continuous band in the 
northern part of the county. Some rangeland borders 
the channels of the Platte River. 

The purpose of this subsection is to furnish informa- 
tion on managing range so that the range will produce 
vigorous stands of desired grasses. You can get addi- 
tional information on the management of your range 
from local technicians of the Soil Conservation Service. 


Range sites 


Range vegetation is influenced by habitat factors of 
the soil, such as water, air, and solutes in the soil as well 
as light, humidity, and temperature. As these factors 
differ from place to place, vegetation growing on the 
land differs. Kinds of land, therefore, can be separated 
on the basis of their capacity to produce different kinds 
and amounts of vegetation. Such kinds of lands are 
called range sites. A range site is a kind of rangeland 
that differs from other rangeland in its ability to produce 
a significantly different kind or amount of climax or orig- 
inal vegetation. 

Although eight range sites are recognized in Hall 
County, most of the rangeland in the county is in six 
of these range sites—Wetland, Subirrigated, Silty, Sa- 
line lowland, Sandy, and Sands. In the following pages, 
for each range site in the county, the dominant grasses 
on the range when it is in excellent condition are given 
and the soils that make up the range site are listed. 


WETLAND 

The dominant grasses on this range site when it is in 
excellent condition are prairie cordgrass, northern reed- 
grass, bluejoint reedgrass, and tall sedges. There are no 
cattail and common reed. ‘The soils in this range site are: 


(Ba) Barney loam. 
(Lm) Loup loam, 
SUBIRRIGATED 


The dominant grasses on this range site when it is in 
excellent condition are big bluestem, Indiangrass, and 


switchgrass. The soils in this range site are: 
(Es) Elsmere fine sandy loam. 
(Ea) Elsmere loamy fine sand. 
(La) Lamoure silt loam. 
(Lf) Leshara fine sandy loam. 
(Le) Leshara silt loam. 
(Ov) Ovina fine sandy loam, 
(Oa) Ovina loamy fine sand. 
(Pt) Platte loam. 
(P-W)  Platte-Wann complex. 
(2P-W) Platte-Wann complex, channeled. 
(Si) Silver Creek silt loam. 
(3Wb) Wann fine sandy loam, deep. 
(Wb) Wann fine sandy loam. 
(3Wm) Wann loam, deep. 
(Wm) Wann loam. 


4This section was written by Lorenz F. BREDEMEIER, range con- 
servationist, Soil Conservation Service. : 
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OVERFLOW 


The dominant grasses on this range site when it is in 
excellent condition are big bluestem, switchgrass, and 
western wheatgrass. The soils in the range site are: 

(Sy) Alluvial land. 
(Fm) Fillmore silt loam. 


(Hb) Hobbs silt loam, 0 to 1 percent slopes. 
(Sc) Scott silt loam. 


SALINE LOWLAND 


Switchgrass and western wheatgrass are the dominant 
grasses on this range site when it is in excellent condition. 
The soils in this range site are: 


(E-Ws) Exline-Wood River fine sandy loams. 
(E-W)  Exline-Wood River silt loams. 

(2La) Lamoure silt loam, saline. 

(2Le) Leshara silt loam, saline. 

(2Wm) Wann loam, deep, saline. 

(W-Es) Wood River-Exline fine sandy loams. 
(W-E) Wood River-Exline silt loams. 


SANDS 


The dominant grasses on this range site when it is in 
excellent condition are sand bluestem, switchgrass, 
prairie sandreed, and little bluestem. The soils in this 
range site are: 


(P-S)  Platte-Sarpy complex. 

(2P-S) Platte-Sarpy complex, channeled. 

(Sa) Sarpy fine sand. 

(SgB) Sarpy loamy fine sand, 3 to 7 percent slopes. 

(ThB) Thurman loamy fine sand, 3 to 7 percent slopes. 

(2ThB) Thurman loamy fine sand, loamy substratum, 3 to 7 
percent slopes. 

(Th3) Thurman loamy fine sand, wind eroded. 

(Va) Valentine fine sand. 


SANDY 


The dominant grasses on this range site when it is in 
excellent condition are prairie sandreed, switchgrass, 
porcupinegrass, and little bluestem. The soils in this 
range site are: 


(3Cs) Cass fine sandy loam, deep. 

(Cs) Cass fine sandy loam. 

(H-N)  Hord-O’Neill complex, 0 to 1 percent slopes. 

(Om) O'Neill sandy loam, 0 to 1 percent slopes. 

(OmB2) O'Neill sandy loam, 3 to 7 percent slopes, eroded. 

(OrA) Ortello fine sandy loam, 0 to 3 percent slopes. 

(OrB) Ortello fine sandy loam, 3 to 7 percent slopes. 

(20r) Ortello fine sandy loam, loamy substratum, 0 to 3 
percent slopes. 

(20rB)  Ortello fine sandy loam, lonmy substratum, 3 to 7 
percent slopes. 

(SgA) Sarpy loamy fine sand, 0 to 3 percent slopes. 

(TsA) Thurman fine sandy loam, 0 to 3 percent slopes. 

(TsB) Thurman fine sandy loum, 3 to 7 percent slopes. 

ThA) Thurman loamy fine sand, 0 to 3 percent slopes. 

(2ThA) Thurman loamy fine sand, loamy substratum, 0 to3 


percent slopes. 


SILTY 


The dominant grasses on this range site when it is in 
excellent condition are big bluestem, western wheatgrass, 
little bluestem, and side-oats grama. ‘The soils in the 
range site are: 


(BI) Broken land. 

(Bu) Butler silt loam. 

(3Cm) Cass loam, deep. 

(Cm) Cass loam. 

(CbC) Colby silt loam, 7 to 11 percent slopes. 
(CbD) Colby silt loam, 11 to 30 percent slopes. 
(Ha) Fall silt loam, 0 to 1 percent slopes. 
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(HaA) Hall silt loam, 1 to 3 percent slopes. 

(HaB2) Hall silt loam, 3 to 7 percent slopes, eroded. 

(H-O)  Hall-O’Neill complex, 0 to 1 percent slopes. 

(Hs) Hastings silt loam, 0 to 1 percent slopes. 

(HsA) Hastings silt loam, 1 to 3 percent slopes. 

(HsB2) Hastings silt loam, 3 to 7 percent slopes, eroded. 

(Hs3) Tastings complex, severely eroded. 

(HbA) Hobbs silt loam, 1 to 3 percent slopes. 

(Ho) Holdrege silt loam, 0 to 1 percent slopes. 

(HoA) Holdrege silt loam, 1 to 3 percent slopes. 

(HoB) Holdrege silt loam, 3 to 7 percent slopes. 

(HoB2) Holdrege silt loam, 3 to 7 percent slopes, eroded. 

(HoC)  Holdrege silt loam, 7 to 11 percent slopes. 

(HoC2) Holdrege silt loam, 7 to 11 percent slopes, eroded. 

(H-C3) Holdrege-Colby complex, severely eroded. 

(Hd) Hord silt loam, 0 to 1 percent slopes. 

(HdA)}  Hord silt loam, 1 to 3 percent slopes. 

(HdB2) Hord silt loam, 3 to 7 pereent slopes, eroded. 

(2HDA) Hord silt loam, thin solum variant, 0 to 3 percent 
slopes. 

(2HdB) Hord silt loam, thin solum variant, 3 to 7 percent 
slopes. 

(Ks) Kenesaw silt loam, 0 to 1 percent slopes. 

(KsA)  Kenesaw silt loam, I to 3 percent slopes. 

(KsB) Kenesaw silt loam, 3 to 7 percent slopes. 

(Ok) O’ Neill loam, 0 to 1 percent slopes. 

(OkB2) O’Neill loam, 3 to 5 percent slopes, eroded. 

(Ot) Ortello loam, 0 to 1 percent slopes. 

(Vo) Volin silt loam. 

(Wr) Wood River silt loam, 0 to 1 percent slopes. 

(WrA) Wood River silt loam, 1 to 3 percent slopes. 

(WrB2) Wood River silt loam, 3 to 7 percent slopes, eroded. 


SHALLOW 

The dominant grasses on this range site when it is in 

excellent condition are little bluestem, side-oats grama, 

needle-and-thread, and western wheatgrass. The soils in 
this range site are: 


(Ms) Meadin sandy loam, 0 to 1 percent slopes. 
(MdB) Meadin loamy sand, 3 to 11 percent slopes. 
a ee 


The Wetland range site is on soils that are frequently 
flooded in the early part of the growing season and have 
a water table between 6 and 18 inches from the surface 
most of the season. 

The Subirrigated range site is on soils that are flooded 
for short periods during the early part of the growing 
season and have a water table between 18 and 60 inches 
from the surface during most of the season. 

The Overflow range site is on soils that frequently 
receive more than the normal amount of water because 
of runoff from higher land and water from streams that 
overflow. 

The Saline lowland range site is on soils that are 
flooded, subirrigated, or otherwise wet and contain 
enough salt accumulation to affect the kinds of plants 
that grow. 

The Sands range site is on deep, loose sands, loamy 
sands, and loamy fine sands (fig. 18). 

The Sandy range site is on deep sandy loams and 
loamy fine sands. 

The Silty range site is on very fine sandy loams, loams, 
and silt loams. 

The Shallow range site is on soils that have clean 
gravel at depths of 10 to 20 inches from the surface. 


Range plants 


The range vegetation in Hall County consists of many 
different species of grasses, forbs, and shrubs. The 


eu 


Figure 18.—A Sands range site showing a severe degree of use but 
in fair condition. Yucca, cactus, prairie sandreed, and sand 
dropseed are the principal plants in this vegetation. 


grasses are tall, mid, or short. Each species has its own 
characteristics and habits of growth. Some grow best 
in the short days of the cool season; others grow best 
during the long days of the warm season. Some grasses 
grow in bunches and must spread by seed. Others have 
underground stems by which they can spread. The zone 
of new plant cell development and growth differs for 
different plants. Some grasses have the growth zone at 
the base of the stem or leaf. Others have the growth 
zone higher above the ground. The growth zone of the 
forbs and woody species is at the end of branches. Plants 
also show a difference in their suitability to grow on dif- 
ferent range sites. Closeness of grazing and time of 
grazing influences growth of range plants. 


Degree of use 


By degree of use is meant the degree that the annual 
growth of range plants is grazed, or the closeness of 
grazing. The degree of use affects the kinds and amounts 
of different plants growing on identical land. For ex- 
ample, figure 19 shows a Sands range site with different 
kinds of vegetation. The vegetation on the left side of 
the fence is mostly sand bluestem, switchgrass, prairie 
sandreed, and little bluestem. On the right the vegeta- 
tion is mostly prairie sandreed, blue grama, and invader 
grasses and forbes. The difference in the vegetation is 
caused by overuse of the grasses on the right for a pe- 
riod of years. 

All food for plant growth and reproduction is manu- 
factured in the leaves. A plant having an abundance 
of leaves is able to manufacture .an abundance of food. 
Perennial grasses store in the underground buds and 
roots that. food not needed for growth and seed produc- 
tion. The stored food produces and feeds the young 
shoots that grow the following year. If the leaves are 
grazed close during the growing season, little food is 
stored and new shoots are weak. 
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Figure 19.—The grasses on the left have not been grazed and are 
in good condition. Those on the right have been severely over- 
grazed and are in poor condition. 


Response of plants to grazing 


When a range is overgrazed during the growing sea- 
son, grasses that livestock prefer are grazed so close to 
the ground that they give way to other grasses that may 
not be grazed so close or are not grazed after they ma- 
ture. ‘Because the percentage of these closely grazed 
grasses in the forage decreases, these grasses are called 
decreasers. The grasses that are replacing the decreasers 
produce, at least for a time, a larger part of the total 
forage than they formerly did. These grasses are called 
increasers. ; 

Some grasses are grazed out of the vegetation and 
others become weak from continued grazing. Both of 
these kinds of grasses may be replaced by plants, called 
invaders, that originally were not present or were in only 
very small amounts, 


Range condition 


A system for classifying range condition based on the 
behavior of range plants is used to evaluate the condi- 
tion of native grass pasture in relation to its potential. 
This system compares the proportion of decreasers, in- 
creasers, and invaders in the vegetation and the relative 
vigor of these groups of plants. Pastures are in the best 
condition when decreasers dominate, and there are some 
increasers but essentially no invaders. They are in the 
poorest condition when invaders dominate and make up 
essentially all of the vegetation. 

The system of classifying range condition used by the 
Soil Conservation Service recognizes four condition 
classes (2). These are excellent, good, fair, and poor. 

A range in eacellent condition consists mostly of vig- 
orous decreasers and vigorous increasers but essentially 
no invaders. On a range in good condition, the amount 
of decreasers and their vigor is less and the amount and 
vigor of the increasers is greater; a few invaders may be 
seen. A range in faér condition has only a very small 
amount to essentially no decreasers, and some species of 
increasers are lacking and others are weak; invaders are 
abundant. A range in poor condition has no decreasers, 


and a small amount of weak increasers; the invaders 
make up the greatest part of the vegetation (fig. 20). 


Forage production 


The production of forage on rangeland fluctuates from 
year to year in a given pasture, mainly because of differ- 
ences in total and seasonal precipitation, kinds of vege- 
tation, and the vigor of plants. Also, the amount of 
forage in a given year varies from one range site to 
another, Table 3 gives the relative productivity of six 
range sites in excellent, good, fair, and poor condition. 
The ratings of the range sites in these conditions are 
based on the productivity of the Sands range site in 
excellent condition, which is assigned the rating of 100. 

As the condition of the range falls from excellent to 
good, fair, or poor, the amount of grazing should be 
reduced so that the condition of the range is improved. 
Moist sites provide more grazing than the drier sites. 
For example, a Subirrigated site in excellent condition 
provides twice the grazing provided by a Silty site in 
excellent condition. 


Seeding native grasses 


All soils in the county are suitable for the native 
grasses. By using the best management and cultural 
practices, the most net income is obtained if native 
grasses are grown on nonarable Jand in classes VI and 
VII and introduced grasses are planted on arable land 
in classes I, II, and ITI. The best seed mixture of native 
grasses for a site is one that corresponds closest to com- 
position of climax vegetation on the site. Climax vege- 
tation is the kinds of vegetation that grew on the site be- 
fore the site was disturbed. 

Mizxtures—Desirable mixtures in Hall County include 
tall and mid cool-season grasses and mid warm-season 
grasses in proper proportions. Table 4 shows the mix- 
tures for different sites in keeping with the potential of 
each site. This shows the amount of pure live seed 
(purity multiplied by percentage of germination) to 
plant per acre. To find the amount to plant of the 


Figure 20.—A Sands range site in Hall County in poor condition. 
Green sagewort and annuals make up 80 percent of the vegetation. 
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TaBLe 3.—Relative productivity of six range sites 


[Productivity of the Sands range site in excellent condition is 100] 


Range condition 
Range site San 
Excellent | Good Fair Poor 

Wetland__...--.2--- 2. 300 225 150 75 
Subirrigated.-._._._-___ 200 150 100 50 
Saline lowland..________- 125 94 62 31 
BNd8S For eke la Bee 100 75 50 25 
fandy._.--------..____- 100 75 50 25 
Siltylecteotecete se toe 100 75 50 25 


. quality seed under consideration, divide pure live seed 
index (purity multiplied by percentage of germination) 
into the figure shown in table 4. 

Seedbed preparation and seeding.—Successful stands 
are dependent on minimum competition for the grass 
seedlings, prevention of blowing, and a firm seedbed. 
The most successful way to prepare a seedbed consists 
of drilling a stubble crop and then planting the grass 
in the stubble after the crop is harvested. Sudangrass, 
cane, millet, or a similar crop is drilled during the year 
that precedes planting the grass. This crop is harvested, 
leaving a 6- to 18-inch stubble, and the grass seed is drilled 
into the stubble. The best depth is 14 inch in silty soils 
and 34 inch in sands and sandy soils. The establishment 
of the stand is assisted by a packer behind the drill to 
firm the soil over the seed. Seeded stands should not be 
grazed until the grass is well established. Then manage 
these stands the same as native range. 


Range management 


Successful grazing management of rangeland depends 
on: (1) proper degree of use, (2) proper season of use, 
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(8) proper distribution of grazing, and (4) use of 
proper kinds of grazing animals. 

Proper degree of use-—The number of livestock and 
the length of grazing period should be in balance with 
the available forage. In a correct balance one-half of 
the current year’s growth is used by the end of the grow- 
ing season. The forage left on the ground does these 
things: 


1. Permits manufacture of plant food for vigorous 
growth of tops and roots. Deep roots reach and 
take in the deep moisture, and more grass is pro- 
duced. 

2. Makes a mulch that causes rapid intake and stor- 
age of soil moisture. If more water is stored in 
the ground, more grass can grow. 

3. Protects soil from wind and water erosion. 

4. Encourages the vigor of the best grasses, and en- 
ables them to crowd out weeds. 

5. Enables plant food to be stored in roots and used 
in quick and vigorous growth in spring and after 
droughts. 

6. Holds the snow where it falls and thereby causes 
more uniform moisture in the soil. 

7. Provides a greater feed reserve for dry spells that 
otherwise might force sale of livestock at a loss. 


Proper season of use—Grazing at different seasons 
can be used to improve the condition of the range, allow 
maximum forage production, and obtain the greatest 
livestock gains. Some pastures may need rest during the 
growing season to improve their production and range 
condition; pastures in excellent condition are not so 
urgently m need of rest. A survey of a range site and 
its condition made with the assistance of Soil Conserva- 
tion Service technicians will help determine the most 
desirable season of use for each pasture. 

Proper distribution of grazing.—Distribute the graz- 
ing throughout the pasture so that the closely grazed 


Tanin 4.—Native grass mixtures suitable for seeding different range sites in Hall County, Nebr. (pounds of pure live seed 
per acre) 


Range sites 


Kind of grass 
Wetland | Subirrigated | Overflow Saline Sands Sandy Silty Shallow ! 
lowland 
Tall: Pounds Pownds Pounds Pounds Pounds Pounds Pounds Pounds 
Reed canarygrass__..........-_---_ DO) hora ras Reet A itt oat Meee tenis Noth A Ate EEL Al Nate cg Rte Marais oe ge cyclase ohn te 
Northern or bluejoint reedgrass__.__. de Or et ne aS eee eh al nae Steal ele AD eee acccmbe al ent hae So [tee bat fa 
Big bluestem._.--_..---.-2.2-------|.------_-- 1.6 Vs ee eee sf ee ele Obras) east: 
Indiangrass.___.-._---..--.----.--|----_---_- 1.5 Te Oh tee oe 0.8 0. 6 25 0.3 
Switchgrass.__..-..---.-__..-..___f-------_-- ook .5 211 3) .3 .3 .2 
Sand bluestem.......----2. 2.22222 |--_ Boe alee cee he el NS mgt ee Ate AA GES eI 1.2 Os. fon eee 5 
Mid warm season: 
Little bluestem._--....----.------_|------- |e eee Wot emeoet Sat rae . 6 5 .3 
Side-oats grama___-----.0.-.- 2-2 2|.-------_-fe- 8 AA ek ae | cts I La Oe pei wll 4 
Sand lovegrasss.2.2-s20s.i222e00°0.|be sone ole ee le ee ee ae 1 al eee eee a1 
Alkali sacatons. 22 5%222..02 25 soteu te boo Yetess|jesec hone elias cteenns GM enn eel Sa OR me ri Soe ap oh ete oe 
Mid cool season: 
Western wheatgrass_....-...._..___].-.-.-____J--.2-_---_-- 1.6 a, al ee .8 16 L4 
Green needlegrass__..----....------|--__---...|---_-_-.-_-__|------____}._-.--__- .4 .5 1.0 .8 
Canada: wildrye. 2-2. 44cer cn a3 | ee Pee ee deen dg ot Shea abe tee ce aes . 6 WB ese e 1.3 
a ee ES 


' Shallow site has predominately sandy soils. 
2 Use seed of strains harvested on Saline lowland. 
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portion does not exceed 5 percent of the pasture and is 
balanced by an equal amount that is grazed lightly. 
Distribution of grazing can be controlled by fencing, 
salting, and herding. Herding is almost prohibited be- 
cause of labor cost. 

The best location and arrangement of fences provide 
summer, fall, and winter pasture for all classes of live- 
stock. Where possible, put fences on the boundaries 
between range sites. Subirrigated sites can be managed 
best when fences separate them from Sands sites; the 
grasses are different on the two sites, and it is difficult 
to graze the whole pasture uniformly if the two sites 
are fenced together. 

Proper kinds of grazing animals.—Range vegetation 
and soil differ with the climate. Select the kind of graz- 
ing animals needed to suit these conditions. Most of the 
range in Hall County is grazed by cattle. 


Use and Management of Woodlands * 


The natural forest growth in Hall County is mainly 
along the Platte River on recently deposited sediments 
and along the Wood River, Prairie Creek, and some of 
the smaller drainageways in narrow strips. The low- 
lying, elongated islands, formed by a number of widely 
separated channels of the Platte River, support much of 
the native cottonwood and willow. The nonarable parts 
of the flood plains and slopes of the lower valleys sup- 
port some cottonwood, willow, boxelder, American and 
red elm, green and red ash, hackberry, and redcedar. 

Much of the woodland area is grazed in conjunction 
with adjacent grassland. Products from native woods 
consist of small amounts of fuel wood, some fence posts, 
and occasionally small amounts of saw timber for farm 
use. 


Tree planting 


The proper preparation of the soil for tree planting 
varies for different site conditions. Summer fallow is 
desirable to assist in storing moisture in the finer tex- 
tured soils and in all sod or alfalfa ground. Fall plow- 
ing and spring disking are normally adequate for the 
medium-textured soils. In the sandhills in the northern 
part of the county, prepare only a narrow band for each 
row of trees, and, to control soil blowing, leave a strip 
of native sod between rows. 


Planting sites and suitable species 


In table 5 the soils of Hall County have been grouped 
in eight woodland sites, according to the capacity of the 
sites to support similar tree growth. Species of trees 
suitable for planting on each site are listed. 


Maintenance of tree plantings 

Successful establishment of trees in the prairie-plains 
region largely depends on proper care and protection. 
To survive and make satisfactory growth, trees must be 
clean cultivated until they form a canopy that will shade 
out weeds and grass (fig. 21). Generally this takes from 
5 to 6 years. 


5 This section was written by Srpyey 8. Burton, woodland 
conservationist, Soil Conservation Service. 
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Figure 21.—The spring-toothed harrow is excellent for cultivating. 
Windbreaks 


Hall County is near the eastern margin of the Great 
Plains where the planting of windbreaks is important. 
These windbreaks can be used to protect farm buildings 
and livestock and to protect fields. Livestock should be 
kept out of windbreaks permanently if a good barrier 
js to be maintained. 


PROTECTION OF FARM BUILDINGS AND LIVESTOCK 


Windbreaks for winter protection of farm buildings 
and feed Jots should be wicle enough—seven to ten rows 
of trees—to hold most. of the snow within the trees. 
They should be located on the northern and western 
sides of the area to be protected and not closer than 100 
feet from the main buildings. A combination of low 
trees, shrubby growth, medium-height trees, and_ tall 
trees should be included in the windbreaks to provide a 
satisfactory barrier. For adequate winter protection and 
longer life, a windbreak should be made up of at least 
50 percent conifers. Redcedar makes an excellent out- 
side row having dense growth to the ground. 

The benefits from windbreaks will more than repay 
the planter for the expense and labor that goes into 
their establishment. Windbreaks prevent snow drifting 
in yards, prevent soil blowing, reduce fuel costs, reduce 
feed costs, provide shelter for livestock, protect gardens, 
and beautify the farm home. 


PROTECTION OF FIELDS 

Field windbreaks are of particular value in controlling 
wind erosion on some of the lighter soils under cultiva- 
tion, Tree belts protect for a distance of about 20 times 
the height of the barrier. for this reason, complete 
protection for fields can be obtained only by planting a 
series of belts at regular intervals across the field. Wide 
belts are not necessary for field protection, but the belts 
should consist of dense growing trees that do not take 
the moisture from the field. One- to three-row belts, 
chiefly of redcedar and pine, are suggested. 
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TABLE 5.— Woodland sites and species suitable for planting 


Map Capabil- 
Woodland site and soils symbol ity unit Species suitable for planting and remarks 
(dryland) 
Silty \to clayey: 
Deep, well-drained, silty, clayey, or claypan soils 
except the saline-alkali soils. 
Broken: land ss. co wt Sock ee eo ect ‘BI Vie-1 Shrubs: Lilac, Tatarian honeysuckle, cotoneaster, and 
chokecherry. 
Butler silt loam._.-___..-.....----------- Bu IIs~2 Conifers: Redcedar, Rocky Mountain juniper, Austrian pine, 
and ponderosa pine. 
Cass loam, deep_-.--.-....-.------_~---- 3Cm I-1 Low broadleaf: Russian-olive and mulberry. 
Cass lon 2 ee Sch ecdoe sec ceeescueescse Cm IIs-5 Medium and tall broadleaf: Green ash, hackberry, honey- 
locust, American elm, and Siberian elm. 
Colby silt loam, 7 to 11 percent slopes___-_- CbC IVe-1 
Colby silt loam, 11 to 30 percent slopes____- CbD Vie-1 Remarks: The soils in this woodland site have satisfactory 
Hall silt loam, 0 to 1 percent slopes...-_--- Ha Ifc-1 tree growth if the trees are established. Blowing soil and 
. Hall silt loam, 1 to 3 percent slopes... ..- Had TIe-1 drought are the main hazards. These hazards can be 
Hall silt: loam, 3 to 7 percent slopes, eroded_| HaB2 IITe-1 overcome by summer fallow, cover cropping, clean culti- 
Hall-O’ Neill complex, 0 to 1 percent slopes.-| H-O IIc-1 vation, and watering when needed. Of most importance 
Hastings silt loam, 0 to 1 percent slopes___-| Hs TIe-1 is planting stock of good quality, careful handling of trees 
Hastings silt loam, 1 to 3 percent slopes__-_| HsA Ile-1 before planting to prevent drying, and careful planting. 
Hastings silt loam, 3 to 7 percent slopes, | HsB2 TTe-1 
eroded. 
Hastings complex, severely eroded. _.-_-__- Hs3 IVe-1 
Hobbs silt loam, 0 to 1 percent slopes. .__-- Hb IIc-1 
Hobbs silt loam, 1 to 3 percent slopes. .___. HbA TIe-1L 
Holdrege silt loam, 0 to 1 percent slopes.__.| Ho TIc-1 
Holdrege silt loam, 1 to 3 percent slopes..-.]| HoA Tle-1 
Holdrege silt loam, 3 to 7 percent slopes____| HoB IITe-1 
Holdrege silt loam, 3 to 7 percent slopes, | HoB2 IITe-1 
eroded. 
Holdrege silt loam, 7 to 11 percent slopes...| HoC TVe-1 
Holdrege silt loam, 7 to 11 percent slopes, | HoC2 IVe-1 
eroded. 
Holdrege-Colby complex, severely eroded...| H-C3 [Ve-1 
Hord silt loam, 0 to 1 pereent slopes. ......{ Hd TIe-1 
Hord silt loam, 1 to 3 percent slopes. ..___- HdA TIe-1 
Hord silt loam, 3 to 7 percent slopes, | HdB2 TTTe-1 
eroded. 
Hord silt loam, thin solum variant, 0 to 3 | 2HdA IIe-1 
percent slopes. 
Hord silt loam, thin solum variant, 3 to 7 | 2HdB IITe~1 
percent slopes. 
Kenesaw silt loam, 0 to 1 percent slopes____| Ks IIc-1 
Kenesaw silt loam, 1 to 3 percent slopes....| KsA TTe-1 
Kenesaw silt loam, 3 to 7 percent slopes._..| KsB TlTe-1 
O’Neill loam, 0 to 1 percent slopes.__..-_- Ok TIs—5 
O'Neill loam, 3 to 5 percent slopes, eroded__| OkB2 TITe-1 
Ortello loam, 0 to 1 percent slopes_.__....- Ot TIce~1 
Volin silt loam_-_--------.-.----.---.---- Vo I-1 
Wood River silt loam, 0 to 1 percent slopes_| Wr TIs-2 . 
Wood River silt loam, 1 to 3 percent slopes_| WrA IIs-2 
Wood River silt loam, 3 to 7 percent slopes, | WrB2 IITe-2 
eroded. 
Sandy: 
Slightly sandy soils and nearly level to gently 
sloping very sandy soils. 
Cass fine sandy loam, deep____..-------_-- 3Cs TIe-3 Shrubs: Lilac, American plum, Tatarian honeysuckle, 
Cass fine sandy loam___.._.-.-2.2-2--__-- Cs TIe-3 cotoneaster, and three-leaved sumac. 
Hord-O’ Neill complex, 0 to 1 percent slopes.| H-N IIe-3 Conifers:' Redcedar, Rocky Mountain juniper, ponderosa 
O'Neill sandy loam, 0 to 1 percent slopes___} Om Ie-3 pine, and Austrian pine. 
O'Neill sandy loam, 3 to 7 percent slopes, | OmB2 TITe-3 Low broadleaf: Russian-olive, mulberry, and boxelder. 
eroded. Medium and tall broadleaf: Green ash, honeylocust, hack- 
Ortello fine sandy loam, 0 to 3 percent slopes.| OrA TIe-3 berry, cottonwood, and Siberian elm. 
Ortello fine sandy loam, 3 to 7 percent slopes_| OrB TITe-3 
Ortello fine sandy loam, loamy substratum, | 2Or Ile-3 Remarks: The soils in this woodland site are good for tree 
0 to 3 percent slopes. planting. Soil blowing is prevented by cultivating only 
Ortello fine sandy loam, loamy substratum, | 20rB TITe-3 in tree rows and leaving a strip of vegetation between the 
3 to 7 percent slopes. rows. 
Sarpy loamy fine sand, 0 to 3 percent slopes.| SgA TiIe-5 
Sarpy loamy fine sand, 3 to 7 percent slopes.| SgB IVe-5 
Thurman fine sandy loam, 0 to 3 percent | TsA TIe-3 
slopes. 
Thurman fine sandy loam, 3 to 7 percent | TsB IIIe~3 


slopes. 
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TABLE 5.—Woodland sites and species suitable for planting— Continued 


Map Capabil- 
Woodland site and soils symbol ity unit 
(dryland) 
Sandy—Continued 
Slightly sandy soils and nearly level to gently 
sloping very sandy soils—Continued 
Thurman loamy fine sand, 0 to 3 percent | ThA IIle-5 
slopes. 
Thurman loamy fine sand, 3 to 7 percent | ThB IVe-5 
slopes. - 
Than loamy fine sand, loamy sub- | 2ThA IIIe-5 
stratum, 0 to 3 percent slopes. 
Thurman loamy fine sand, loamy sub- | 2ThB IVe-5 
stratum, 8 to 7 percent slopes. 
Very sandy: 
Very sandy soils and loose sand that cannot be 
safely culitvated. 
Platte-Sarpy complex__..---.---.-------- P-S Vile-5 
Platte-Sarpy complex, channeled__...------ 2P-S Vile-5 
Sarpy fine sand__...---..---------------- Sa VIle—5 
Thurman loamy fine sand, wind eroded_.__. Th3 Vie-5 
Valentine fine sand__..---.-------------- Va Vile-5 
Moderately wet: 
Soils on bottom lands, benches, and wptands that 
are occasionally wet because of high water table 
or flooding; some areas are flooded frequently 
for a short time. 
Alluvial land_.__------------------------ Sy Viw-1 
Elsmere fine sandy loam._._.------------- Es IIIw-5 
Elsmere loamy fine sand._..-------------- Ea IIw-5 
Fillmore silt loam__-_.------------------- Fm TIw-2 
Hobbs silt loam, 0 to 1 percent slopes_--.--- Hb IIlw-3 
Lamoure silt loam__....------------------ La TIw-2 
Leshara fine sandy loam__..-..----------- Lf Ilw-6 
Leshara silt loam--_.-------------------- Le Ilw-4 
Ovina fine sandy loam_....---.----------- Ov IIlw-6 
Ovina.loamy fine sand_...--...----------- Oa TIw-5 
Silver Creek silt loam....----------------- Si TIIw-2 
Wann fine sandy loam, deep------.-------- 3Wb Ilw-6 
Wann fine sandy loam_._.--..------------ Wb IIw-6 
Wann loam, deep------------------------ 3Wm IIlw-4 
Wann loam.._..---------------++-------- Wm TIw-4 
Wet: 
Soils in depressions on the bottom lands, benches, 
and uplands that are extremely wet or ponded 
because of flooding, high waier table, or poor 
drainage. 
Barney loam-_.-.------------------------ Ba Vw-1 
Loup loam_.---------------------------- Lm Vw-l1 
Scott silt Joam_..------------------------ Se IVw-2 
Moderately saline or alkali: 
Moderately saline or alkali sotls. 
Lamoure silt loam, saline_._.-.------------ 2La IVs-1 
Leshara silt loam, saline-._..--..---------- 2Le IVs-1 
Wann loam, deep, saline-...---.---------- 2Wm IVs-1 
Wood River-Ixline fine sandy loams-_ -_-_---- W-Es IVs-1 
Wood River-Iixline silt loams-....-.------- W-E IVs-1 


Species suitable for planting and remarks 


Conifers: Redcedar, Rocky Mountain juniper, and pon- 
derosa pine. 


Remarks: The soils in this woodland site cannot be cul- 
tivated. Trees must be planted in shallow furrows and 
not be cultivated. Only coniferous species can succeed 
under these conditions, 


Shrubs: Lilac, Tatarian honeysuckle, buffaloberry, Ameri- 
can plum, red-osier dogwood, and purple willow. 

Conifers: Redcedar and, on the drier sites, Austrian pine. 

Low broadleaf: Russian-olive, boxelder, and diamond willow. 

Medium and tall broadleaf: Golden willow, green ash, hack- 
berry, honeylocust, American elm, cottonwood, Siberian 
elm, and white willow. 


Remarks: The soils in this woodland site are good for 
planting trees, but species of trees and shruks must be 
planted that can tolerate occasional wetness. 


Shrubs: Purple willow and red-osier dogwood. 

Conifers: None. 

Low broadleaf: Diamond willow. 

Medium and tall broadleaf: Golden willow, white willow, and 
cottonwood. 


Remarks: Tree growth on the soils in this woodland site is 
limited by excessive wetness. Only those species can be 
sucessfully grown that are tolerant of wetness. 


Shrubs: Buffaloberry and American plum. 

Conifers: None. 

Low broadleaf: Russian-olive and diamond willow. 

Medium and tall broadleaf: Green ash, Siberian elm, and 


cottonwood. 


Remarks: The soils on this woodland site are suited to only 
those species that are somewhat tolerant of moderate 
salinity or alkalinity. 
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TABLE 5.—Woodland sites and species suitable for planting —Continued 
oe ee ee 


Map Capabil- 


Woodland site and soils symbol ity unit Species suitable for planting and remarks 
(dryland) 
a ee eee 
Shallow: 
Shallow soils having a limited root zone above dry 
gravel. 
Meadin sandy loam, 0 to 1 percent slopes._.| Ms VIIs-4 Shrubs: None. 
Meadin loamy sand, 3 to 11 percent slopes.._| MdB VIils—4 Conifers: Redcedar. 
Platte loam_.____ Pt VIIs-4 Low broadleaf: None. 
Platte-Wann complex._.......-....____._. P-W VITIs-4 Medium and tall broadleaf: None. 
Platte-Wann complex, channeled_...._.____ 2P-W VIIs—4 


Remarks: Only limited tree planting is possible on these 
shallow soils. Extensive windbreaks are seldom needed. 
If tree plantings are desired, careful examination of the 
site should be made to determine the depth of the soil. 

Not plantable: 

Strongly saline or alkali soils and riverwash. 


Riverwashiio's<iseu sete scan oe weet Rw VIII No planting of trees can be successful on these sites. 
Exline-Wood River fine sandy loams_....__- E-Ws VIs-1 
Exline-Wood River silt loams__.-_.________ E-W VIs-1 
a ee = 
A complete system of field windbreaks helps control of water table in connection with the design of 
soil blowing, increases soil moisture by holding snow on highway embankments, subgrades, and pavements, 
the fields, prevents mechanical damage to crops by strong both rigid and flexible. ; 
winds, reduces evaporation, and furnishes food and cover 9. Correlating structure performance with types of 
for wildlife (fig. 22). soil and thus developing information that will be 
useful in designing and maintaining such struc- 
Engineering Uses of Soils° Pures: 


This soil survey report of Hall County, Nebraska, con- 
tains information helpful to engineers in— 


1. Making soil and land use studies that will aid in 
the selection and development of industrial, busi- 
ness, residential, and recreational sites.- 

2. Making estimates of runoff and erosion charac- 
teristics for use in designing structures and plan- 
ning dams and other structures for water and soil 
conservation. 

3. Making reconnaissance surveys of soil and ground 
conditions that will aid in the selection of highway 
and airport locations and in planning detailed soil 
studies for the intended locations. 

4. Estimating drainage areas and runoff characteris- 
tics for culvert and bridge design. 

5. Classifying soils along the proposed highway route 
and using this information in making preliminary 
estimates of required flexible pavement thicknesses. 

6. Estimating the necessity of clay surfacing on non- 
paved roads. 

7. Locating deposits of sand, gravel, rock, mineral 
filler, and soil binder for use in construction of 
subbase courses, base courses, and surface courses 
of flexible pavements for highways and structures. 

8. Estimating terrain conditions such as topography, 
surface drainage, subsurface drainage, and height 

®Much of this section was prepared by the Division of Mate- 


rials and Tests, Nebraska Department of Roads, and the Con- Figure 22.—A field windbreak with redcedar on both sides of taller 
servation Engineer for Nebraska, Soil Conservation Service. growing broadleaf species makes a good barrier against the wind. 
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Soil science terminology 


Some of the terms used by the agricultural soil sci- 
entist may be unfamiliar to the engineer, and some words 
—for example, soil, clay, silt, sand, and aggregate—may 
have special meaning im soil science. These and other 
special terms that are used in the soil survey report are 


defined in the Glossary. 


Soil test data and engineering soil classifications 


To be able to make the best use of the soil maps and 
the soil survey reports, the engineer should know the 
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physical properties of the soil materials and the condi- 
tion of the soil in place. After testing soil materials and 
observing the behavior of soils in engineering structures 
and foundations, the engineer can develop design recom- 
mendations for the soil units delineated on the maps. 


(AASHO) (1). 


SOIL TEST DATA 


Samples of 26 different soil types were tested by the 
Division of Materials and Tests, Nebraska Department 
of Roads, in accordance with the standard procedures of 
the American Association of State Highway Officials 


The test data are given in table 6. 


TaBie 6.—lngineering test | data for soil samples 


OTT 


Moisture-density 
Nebraska Maxi- 
Soil name and location Parent material Dept. of Depth Horizon mum Opti- 
Roads dry mum 
report No. density | mois- 
per ture 
cubic 
foot 
Broken land: Feet Pounds Percent 
130 feet north and 50 feet west of SIZ corner, | Peorian loess__.-) 57-3841 0 -10 Uppere wives leocsvese |seeee te 
sec. 13, T. 12 N., R. 12 W. 857-3842 1.0 -—4,0 | Parent material_.|..-.----|-------- 
Cass fine sandy loam, deep: 
2,405 feet north and 1,770 feet east of SW | Alluvium under-} MA56-2001 | 0  - 2.0 Uppete ot 2 Pers sc oetlov sues os 
corner, sec. 11, T. 10. N., R. 10 W. lain by sands | MA56-2002 | 2.0 - 6.5 Parent material__|_-_.----|]-------- 
and gravel. 
2,500 feet east and 35 feet north of SW corner, | Alluvium under- | 859-3189 0 -1L4 Upper-_--------- 104 17.3 
sec. 29, T. 11 N., R. 9 W. lain by sands 
and gravel. 
Cass loam: 
1,042 feet west and 30 feet north of SE corner, | Alluvium under- | 859-3186 0 -10 Uppers 2scacessslec even tel|aecesces 
sec, 25, T. 11 N., R. 10 W. lain by sands | 859-3192 10 - 3.0 Middlézc.ccecuu]ooesseecl geen 
and gravel. $59-3171 30-45 Parent material__|__------]-------- 
Fillmore silt loam: 
450 feeb south and 45 feet west of NIX corner, | Peorian loess_-__- $55-2066 0 -12 Uppéticcon = ctie pe ssttes|Heemeses 
sec. 13, T. 10 N., R. 12 W. 855-2067 12-21 Middle: 20s .cee|hoeet ec heestess 
Hall silt loam: - 
45 feet east and 500 fect north of intersection of | Silts and clays-- $55~2053 0 -1.0 Upperene tees. lesa ceeee be eiseece 
U.S. Highway 30 and State Highway 60, $55-2054 10-3.5 Middles..o-2-|eoc ce Ssleneseke 2 
sec, 19, T. 10 N., R. 11 W. 
2,420 feet south and 40 feet east of NW corner, | Silts and clays. _]| $55-2301 0 -17 Upper. i 2.c252e-|2os-s222)ssececu- 
sec. 31, T. 12 N., R. 11 W. $55-2302 17-24 Middlées one. |boo ee oee (beetles 
$55-2303 24-40 Lowe see |e eel Seece et 
Hall-O’Neill complex (O’ Neill profile): 
1,650 feet north and 50 feet east of SW corner, | Alluvium under- 859-3161 0 -08 Upper: « -22s2+2|esc-eesc|2-eseee< 
sec. 24, T. 11 N., R. 10 W. lain by sands | 859-3170 0.8 - 1.8 | Middle__s-_..--|--------|-------- 
and gravel. $59-3148 1.8- 3.5 | Lower..-_-----|--------]-------- 
2,350 feet south and 1,500 feet east of NW | Alluvium under- | $59-3160 0 -04 Uppefessss2e 28 |peosecce| ia eehee 
comer, sec. 24, T. 11 N., R. 10 W. lain by sands | S59-3169 0.4- 1.6 | Middle__.-----_|..------}-------- 
and gravel. $59-3147 1.6 - 3.5 | Lower__..-_.---|--------|-------- 
Holdrege silt loam: 
580 feet south and 60 feet cast of NW corner, | Peorian loess_.-.} 859-1907 Oo Se Upberiesce eet clsetzeiccleceet see 
sec. 8, T. 9 N., R. 9 W. $59-1908 15 - 3.0 Upper middle__.|--.-----|-------- 
$59-1909 3.0 - 6.0 Lower middle_..j|-__-----|-------- 
859-1920 6.0 - 8.8 Parent material_|_.-.----}-------- 
Hord silt loam: 
3,340 feet north and 45 feet west of SE corner, | Peorian loess__.-| 855-2063 0 -165 Upper: sizes poste ote Aen 
sec. 13, T. 10 N., R. 12 W. 855-2064 15-40 | Parent material_|__...--.)-------- 
Hord silt loam, thin solum variant: 
860 feet south and 40 feet east of NW corner, Alluvial silts. ._.| 855-2057 0 -1.8 Uppercucicattse|an eed see see 
sec. 19, T. 10 N., R. 11 W. 855-2058 18-40 Parent materia] _|-..-----|-------- 
Kenesaw silt loam: 
1,940 feet south and _ 50 feet west of NIs corner, Peorian loess.._-] $57-3923 QO -0.5 | Upper--------- 104 17.6 
sec. 13, T. 12 N., R. 12 W. $57-3924 0.5 - 3.5 | Middle._..---.- 101 20. 0 
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The soil test data in table 6 are from samples ob- 
tained and tested in soil surveys of five highway projects 
located in Hall County. Each soil was sampled by natu- 
ral horizons, but the terminology used by the Nebraska 
Department of Roads in naming each horizon differs 
somewhat from that used by the U.S. Department of 
Agriculture. Therefore, the horizons are called upper, 
middle, and lower, or parent material. 

The soils listed in table 6 were sampled in one or more 
locations. The test data for the soils sampled in only 
one location indicate the engineering characteristics for 
these soils at the specific locations where they were sam- 
pled. It must be understood that there may be varia- 
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tions in: the physical test characteristics of each soil at 
locations other than the one where it was sampled. Even 
for those soils sampled in more than one location, the 
test data probably do not show the maximum range in 
characteristics of materials that may be encountered. 

The engineering soil classifications in table 6 are based 
on data obtained by mechanical analysis and by tests to 
determine liquid limits and plastic limits. The mechan- 
ical analysis data for each soil sample identified in table 
6 were obtained by a combination of sieve and hydrome- 
ter analyses. Percentages of clay obtained by the hy- 
drometer method should not be used in naming soil tex- 
tural classes. 


Mechanical analysis 2 


Percentage passing sieve— 


No. 4] No. 10] No. 40} No. 50 
‘ 0.05 | 0.02 


mm. 


556518—61——-5 


Percentage smaller than— 


Classification 
_| Liquid | Plasticity 
limit ? index? 
AASHO! Unified § 
0.005 0.002 
mm, mm. 

1 a eee 21 3 A-4(4)___-__- ML. 

(al ees area NP NP A-4(2)_-.---- SM. 

Sioa” Seo NP NP A-2-4(0)_-.-- SM. 

al eee NP NP A-2-4(0)_--_- SM. 
15) siete 31 8 A-4(7).------ CL-ML. 

6 A-4(8)_...--- ML. 

6 A-4(8)_.----- ML. 

NP A-2-4(0)_._-- SM. 

| es ee 33 9 A-4(8).------ ML. 

2 a ae eee 42 16- A-7-6(11)_--.| ML-CL 

7) el 36 10 A-4(8)__----- ML. 

7 ee 37 15 A-6(10)-_-.--- CL. 

23 |scson-u-2 35 10 A-4(8)_-..--- ML. 

46 |.--.---- 49 21 A-7-6(14)___.| ML. 

42 |..-0..-- 49 19 A-7-~5(13)__..| ML. 

8 |-------- NP NP A-4(1)__-_--- SM. 

60) a peer iees 22 6 A-4(8).------ SM-SC 
ye enna NP NP A-3(0)__-_--. SP-SM 
i NP NP A-2-4(0) ____- SM. 

7: eee eee NP NP A-2-4(0)_.__- SM. 
Geile. ec cate NP NP A-2-4(0) ----- SM. 

150 evesces 25 6 A-4(6)_------ ML-CL 

TOS a eo wet oo 21 4 A-4(1)_------ SM-SC 

1 ee ee 24 5 A-4(7)__----- ML-CL 

Pi eee 35 13 A-6(9)_------ CL. 

24 |._-_---- 33 8 A~4(8)_..---- a. 

18 |_------- 26 5 A-4(8)_------ CL-ML, 

7) Jad oe ne 31 9 A-4(8)_ 2. --- CL. 

NG [eee eee 27 ll A-6(4)___---. CL. 

16 (ee esau? 27 5 A-4(8)_.----- ML. 

oy (i [emacs ae 39 15 A-6(10)------ CL. 
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Soil name and location 


SOIL SURVEY SERIES 1957, NO. 12 


TABLE 6.—ngineering test ' data for soil samples 


Moisture-density 


O’Neill loam: 
2,240 feet east and 600 feet south of NW 
corner, sec. 20, T. 11 N., R. 9 W. 


1,950 feet west and 1,300 feet south of NEcorner, 
sec, 24, T. 11 N., R. 10 W. 


Ortello fine sandy loam, loamy substratum: 
640 feet east and 500 feet south of NW corner, 
sec. 20, T. 11 N., R. 9 W. 
2,200 feet west and 1,480 feet south of NE 
corner, sec. 24, T. 11 N., R. 10 W. 


1,000 feet north and 50 feet east of SW corner, 
sec. 7, T. 12 N., R. 11 W. 


Platte loam: 
150 feet south and 250 feet east of NW corner, 


sec. 5, T. 10 N., R. 9 W. 


Platte-Sarpy complex (Platte profile): 
2,400 feet west and 35 feet north of SE corner, 
sec. 28, T. 11 N., R. 9 W. 


Platte-Sarpy complex, channeled (Sarpy profile): 
110 feet east and 70 feet south of NW corner, 
sec, 33, T. 11 N., R. 9 W. 


Platte-Wann complex (Platte profile) : 
0.58 mile south and 70 feet west of NE corner, 
sec. 32, T. 11 N., R. 9 W. : 


Sarpy fine sand: 
1,800 feet south and 30 feet west of NIX corner, 
sec. 25, T. 10 N., R. 10 W. 
Sarpy loamy fine sand: 
830 fect north and 30 feet west of SE corner, 
sec. 24, T. 10 N., R. 10 W. 
Thurman loamy fine sand: 
2,300 fect west and 125 feet north of SE corner, 
sec. 32, T. 10 N., R. 9 W. 
Thurman loamy fine sand, loamy substratum: 
1,860 feet north and 1,450 feet west of SE 
corner, sec. 24, T. 11 N., R. 10 W. 


1,770 feet west and 80 feet north of SE corner, 
sec. 138, T. 11 N., R. 10 W. 
Valentine fine sand: 
2,330 feet north and 500 feet west of SH 
corner, sec. 1, T. 12 N., R. 12 W. 
Volin silt loam: 
700 feet east and 35 feet north of SW corner, 
sec, 29, T. 11 N., R. 9 W. 


Wann fine sandy loam: ; 
1,560 feet east and 1,400 feet north of SW 
corner, sec. 24, T. 10 N., R. 10 W. 


Nebraska Maxi- 
Parent material Dept. of Depth Horizon mum Opti- 
Roads dry mum 
report No. density | mois- 
per ture 
eubic 
foot 
Feet Pounds Percent 

Alluvium under- | 859-8155 OQ -12 | Upper_...__-.--|--------]-------- 
lain by sands ; 859-3163 12- 2.4 Middle...-.--.-|--.-----]-------- 
and gravel. 859-3141 2.4- 3.5 | Lower__._.....-|--------|-------- 

Alluvium under- | 859-3158 0 °-08 Wp pert ete i a eee ake se 
lain by sands | §59-3167 0.8 — 1.5 | Upper middle___|--------]-------- 
and gravel. 859-3153 1.5 - 3.0 Lower middle- ._ 104 18, 4 

859-3144 3.0 - 3.5 | Lower___._.___-|--------]-------- 

Alluvial sands.-.| 859-8156 0 -07 Upper SES hey aa 105 15. 2 

859-3164 0.7 - 2.4 Middle___.----- lil 13. 8 
Alluvial sands_..| 859-3159 0 -08 Uppetesase23h25 toes ele see oe 
859-3168 0.8 - 1.5 Middle_.......-|--------|-------- 
$59-3145 15- 3.5 | Parent material_j|------.-|--..--.- 

Eolian sands_.--| No test 0 —-— 0.25 | Upper__---.--.-|--------|-------- 

$57-3861 0. 25- 3.0 | Middle._..-----]--------|-------- 

Underlain by 857-3862 3.0 ~14.0 Parent material_|-_.-----|_------- 
loess. 

Alluvium under- | No test 0 2.0 WU pperecsun skeet ee nd 
lain by sands | 856-1938 2.0 -13.8 | Lower___---_-_.|--------]-------- 
and gravel. 

Alluvium under- | §$59-3191 0 --—1.0 | Upper___-------]--------|-------- 
lain by sands | 859-3182 10-18 Middlés coc. ac.2/5 aoe bel Se ey 
and gravel. 859-3183 1.8 - 3.5 Lowers. 2232-3 beleccee lee ckasee 

Alluvium under- | 859-3190 0 -0.8 | Upper___--.----]--------]-------- 
lain by sands | 859-3180 0.8 - 3.5 Middlé: scons Se ocd ool ue Looe 
and gravel. ; 

Alluvium under- | No test 0 -~0.3 | Upper.__......-|--.-.-..|-------- 
lain by sands | MA59-2476 | 0.3 — 1.6 Middle__..._-_-|--------|-------- 
and gravel. MA59-2477 | 1.6 - 3.6 LOWer cs oo eed eek oe ee Sees 

Alluvial sands.__| S56-1924. 0. = 8:0: || Upper jesse ec) se eee|s cee cce 

Alluvial sands___| 856-1927 0 -40 Upperincevecees | 2oeeewes |e. kes 

Folian sands_._.| MA56-1982 | 0 - 1.5 | Upper___-._.-_-|--------]-------- 

MA56-1983 | 1.5 —- 65 | Lower.__-_....-|--------|.------- 

Folian sands___-_| 856-1953 0 - 2.0 Upper__-.------ 112 12, 2 

856-1954 2.0 -— 3.8 | Middle...____- 120 111 
856-1955 3.8 - 8 8 .| Lower_______.-. 115 10. 7 
FEolian sands_...| MA56-2003 |; 0 - 0.8 Upper session nvclecceasuc| ous e ses 
MA56-2004 | 0.8 - 2.7 | Lower____.___~-|--------}-------- 

Eolian sands.___| 857-3874 0 -140 Parent material_|__-_-.--]-------- 

Alluvium under- | 859-3187 0 -1L5 Upperss2222 222 |f20bs2ne ete zeln 
lain by sands | No test 1.5 - 2.0 Middle__.____--|-------.|-.------ 
and gravel. 859-3174 2.0 - 4.0 WhOwerisisssent |egeesedele vee aie 

Alluvium under- | No test 0 -2.2 Upper: sJecsu elses |e sess f 
lain by sands | MA56-1986 | 2.2 -— 4.0 Middlesscueseoe|eentec | sete 
and gravel. MA56-1987 | 4.0 - 6.0 LOWePrsc2ce5ce7 [o2 Sed eeton ti eee 
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Mechanical analysis ? Classification 
Percentage passing sieve— Percentage smaller than— 
i Liquid | Plasticity 
limit 3 index 3 
No. 4| No. 10) No. 40} No. 50]: No. AASHO 4 Unified 5 
% in. | ¥in. | (4.7 | (2.0 | (0.42 | (0.295|(0.074 | 0.05 | 0.02 | 0.005 0.002 
mm.) | mm.) | mm.) | mm.) | mm.) | mm. | mm. mm, mm, 

peers e| bere ae Re neat 100 89 82 3 42 |____.. 12 |____._..] 22 3 A-4(5)__.----| ML. 

100 82 72 46 36 j------ WO jesse. 2 22 4 A-4(2)____--= SM-SC 

97 74 60 19 aly Ea Pee Gulese ess NP NP A-2-4(0)_---- M. 

100 90 84 60 Se eee WT, ese. 2 22 4 A-4(5)____---- MI-CL 
sSesselSien cuteness 100 90 85 73 60 |___--- QD fe eee Sal BB 13 A-6(9)_------} CL, 
Se ce le ee Sion 100 98 96 91 70 |eiisews 29 j.-------| 36 14 A-6(10).-----| CL. 
Seawestesece s(n ese 100 77 62 10 te | kena! 4 |____.-..| NP NP A-3(0)_.---.-| SP-SM 
Pop crac Mee a |e 100 96 91 74 49 {______ 14h ate oh 27 6 A-4(8)_-_----| ML-CL 
deere ioe Sok] eo 100 89 80 57 46 |------ 15 }---_--.-| 25 6 A-4(4)_.-----| ML-CL 
eS fol een tl a en De 100 83 74 46 34 |_ 12) |e  l 2) 5 A-4(2)_------| SM-SC 
Resa 100 99 98 83 76 45 39 |---__- 198 | keel Oe 10 A-4(2)_._-_.-1 SC. 
Suoteu|sseneeeoose 100 87 72 7 3: \|aectacs 2) oe 3 | ON NP A-3(0).------| SP-SM 
en ee steed t Pata MOO | ORN -s08-'lin 249° |) aa toca eso: 11 |---.----| NP | NP | A-4(1).------| SM. 
Pe ya ers ner eee (Renee 100 99 99 96 80 |-_---- 20 |p osencen| 36 11 A-6(8).------| ML.. 
-.----j 100} 91] 76| 41) 31! 8; Wem Py 1 |eosiecee| NE NP | A-1-b(0)__-._] SP-SM. 
Rear ead he eee | eR 100 79 65 19 LOS Jersey iets 1 j---.----| NP NP A-2-4(0)__-.-| SM. 
Eocene | inate ell eae 100 88 81 29 1 sey eae 2 }__.--_..]| NP NP A-2-4(0)___.-] SM. 
es 100 98 86 55 43 7 1 eeres 0 |--------| NP NP A-3(0)_------}| SP-SM 
Leses|tla ios slau soe 100 98 97 68 50 |..---- 15: |nowedes|! 33 9 A-4(7)..-.---| MIL. 
seececletoees| so iee4 100 98 97 62 Al. |e i) eee NP A-4(5)_------| MIL. 


99} $3] 70] 14 a eee 73 aera 
99} 78] 61 8 Bre ga! I seeabece 
100} 95] 90} 35] 17 |__LL-. Deuter 
100} 72) 86] 417] 12 |W... on eee 
100} 75] 60} 15] 10 |---7-- Bole So eer 
100; 89] 80} 31) 17 |... Gestee 
100; 86} 77] °51) 40 [---2-- dae |ats ee 
95| 54] 47 7 A \a a oe eee ce 
00) 71) se) Ist a4 |o. etna 
100; 86] 72} 15 Soci cece dol pets es 
100; 91} 78 6 Blues BY ase td 
100 | .96| 94] 84] 63 |_._-- 1G lesigctue, 
76} 31} 19; ae lesigee cl? Orlesdaecue 
99) 81} 68] 13 | Zisececall 2 eee 
99! ss! 81! 39] 22 [22 2L- rg ae eae 


A-2-4(0) 


A-2-4(0)_..-- 


A-2-4(0)_. 
A-2-4(0)_--_- 


A-4(3)___.--- 


SP-8M., 


SM. 
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Soil name and location 


SOIL SURVEY SERIES 1957, NO. 12 


TABLE 6.—Engineering test | data for soil samples 


Wann loam: 
2,750 feet north and 30 feet west of SE corner, 
sec. 24, T. 10 N., R. 10 W. 


1,600 feet east and 35 feet, north of SW corner, 
sec. 29, T. 11 N., R. 9 W. 


Wann loam, deep: 
1,890 feet south and 85 feet east of NW corner, 
sec. 17, T, 10 N., R. 9 W. 


Wood River silt loam: 
850 feet south and 45 feet west of NZ 
sec. 12, T. 10 N., R. 12 W. 


corner, 
2,150 feet south and 40 feet east of NW corner, 
sec. 19, T. 11 N., R. 11 W. 


580 feet north and 40 feet west of SE 
sec. 25, T. 12 N., R. 12 W. 


corner, 


1 Tests performed by the Division of Materials and Tests, Nebr., 
Department of Roads, in accordance with standard procedures of 
the American Association of State Highway Officials (AASHO). 


2 Mechanical analysis according to the AASHO Designation: T 
88. Results by this procedure frequently differ samewhat from re- 
sults that would have been obtained by the soil survey procedure 


The liquid limit and plastic limit tests measure the 
effects of water on the consistence of the soil material. 
As the moisture content of a clay soil increases from a 
very dry state, the material changes from a solid to a 
semisolid or plastic state. As the moisture content is 
further increased, the material changes from a plastic to 
a liquid state. The plastic limit is the moisture content 
at which the soil material passes from a solid to a plas- 
tic state. The liquid limit is the moisture content at 
which the material passes from a plastic to a liquid state. 
The plasticity index is the numerical difference between 
the liquid limit and the plastic limit. It indicates the 
range of moisture content within which a. soil material 
is in a plastic condition. ; 

Table 6 also gives compaction (moisture-density) data 
for a few of the tested soils. If a soil material is com- 

acted at progressively higher moisture content, assum- 
ing that the compactive force remains constant, the den- 
sity of the compacted material will increase until the 
“optimum moisture content” is reached; after that the 
density decreases with increase in moisture content. The 
highest. dry density obtained in the compaction test is 
termed “maximum dry density.” Moisture-density data 
are important in earthwork, for, as a rule, optimum sta- 
bility 1s obtained if the soil is compacted to about the 


Moisture-density 
Nebraska Maxi- 
Parent material Dept. of Depth Horizon mum Opti- 
Roads dry mum 
report No. density | mois- 
per ture 
cubic 
foot 
Feet Pounds Percent 
Alluvium under- | §56-1926 0 —2.0 Uppchiesssious- pees ces leeeus ced 
lain by sands 
and gravel. 
Alluvium under- | 859-3188 | 0 -15 Uppetcn 22 3ess.\usucte lessees 
lain by sands 
and gravel. 
Alluvium under- | S56-1929 0 -35 Uppetz 2 ccescc cheese dunn|b8ee00%5 
lain by sands 
and gravel. 
Terrace loess_._.| 855-2070 0 -13 Uppersesics ined ee ont lee see te 
$55-2071 13-25 Middle. o2 2.3. . lee edo. a] eon A es 
855-2072 2.5 —- 4.0 HOW er asso eos Noe eet oes eetes 
Terrace loess__..| 855-2281 0 -18 Upperse ..2 252) he sckc Gee ccs 
$55-2282 18-28 Middle_._..---_|..--.---[-------- 
$55-2283 2.8 — 4.0 LOWer seat e ee eee esse 
Terrace loess.__.| S55-2304 0 -1.8 Uppers ese ee | eS 
855-2805 1.8 - 3.0 Middle.___-.___j--------|-------- 
§55-2306 3.0- 40 OW Ghe oe aed le et othokes Sed 


of the Soil Conservation Service (SCS). In the AASHO procedure, 
the fine material is analyzed by the hydrometer method and the 
various grain-size fractions are calculated on the basis of all the 
material, including that coarser than 2 millimeters in diameter. 
In the SCS soil survey procedure, the fine material is analyzed by 
the pipette method and the material coarser than 2 millimeters in 
diameter is excluded from calculations of grain-size fractions. The 


maximum dry density when it is at approximately the 
optimum moisture content. 


ENGINEERING CLASSIFICATION SYSTEMS. 


Most highway engineers classify soil materials im ac- 
cordance with the system approved by the American 
Association of State Highway Officials (7). The prin- 
cipal characteristics considered m this system for classi- 
fying soils are shown in table 7. In this system soil 
materials are classified in seven principal groups. The 
groups range from A-1, consisting of gravelly soils of 
high bearing capacity, to A-7, which is made up of clay 
soils having low strength when wet. Within each group 
the relative engineering value of the material is indi- 
cated by a group index number, ranging from 0 for the 
best material in the soil group to 20 for the poorest. 
The group index number is shown in parentheses, fol- 
lowing the soil group symbol, in the next to last col- 
umn: of table 6. 

Many engineers prefer to use the Unified soil classifi- 
cation system (10). In this system soils are identified 


according to their texture and plasticity and are grouped 


according to their performance as engineering construc- 
tion materials. The characteristics of the soils in each 
group in the Unified system are shown in table 8. The 
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mechanical analyses used in this table are not suitable for use in 
naming textural classes for soils. The percentages of 0.02 milli- 
meter and 0.002 millimeter size particles are not determined by the 
Nebr. Department of Roads. 

3 NP—Nonplastic. 

4 Based on Standard Specifications for Highway Materials and 


system establishes 15 soil groups which are divided into 
three divisions—coarse-grained soils (eight classes), 
fine-grained soils (six classes), and highly organic soils. 
Boundary classifications are provided for soils which 
have characteristics of two groups. Table 8 lists the 
letter symbols for the 15 soil groups and the physical 
characteristics of each group. The system provides for 
both a simple field method and a laboratory method for 
determining the amount and type of basic constituents of 
the soil. Both methods are based on gradation and plas- 
ticity and vary only in degree of accuracy. The labora- 
tory method uses mechanical analyses, liquid limit data 
and plasticity index data for an exact classification. A 
plasticity chart, on which the liquid limit and the plas- 
ticity index may be plotted, is used in classifying the 
fine-grained soil material and the fine-grained component 
of the silty and clayey sands and gravels. 


Geology of the county 


Information on the geology of Hall County is found 
on page 100 under Parent Materials. 


Soil engineering data and interpretations 


_ Engineering information about each soil in the county 
is given in tables 9 and 10. For more detailed informa- 


Mechanical analysis ? Classification 
Percentage passing sieve— Percentage smaller than-— 
Liquid | Plasticity 
limit 3 index 3 
No. 4| No. 10] No. 40} No. 50) No. AASHO 4 Unified 6 
34 in. | %in. | (4.7 | (2.0.] (0.42 | (0.295] 200 | 0.05 | 0.02 0.005 0.002 
mm.) } mm.) | mm.) | mm.) |(0.074} mm. ; mm. mm, mim,: 
mm.) 
te cee | ayes atin oar 2 100 94 90 46 O98) os 4 |_..-.--.| NP NP A-4(2)_------| SM. 
a ie Sse, es, win, Os 100 85 78 58 41 |------ 10 }-------.| 28 8 A-4(5)..--.--] CL. 
ee Pee 100 99 85 76 36 QA, (edit Ee eeisiottet od all NAP NP A--4(0)--.----] SM. 
| 
bere tere! |e [Ee Ses -100 99 98 78 jecssee 24 |-------.| 32 7 A-4(8)_------] ML. 
[cea eee) [noe (gees Seer ees es Eee 100 98 G5 ||bevese 42 |__-.-----| 53 27 A-7-6(17)_.--| CH. 
Bebo Ml Soe 5 2| SM a klein tse 100 99 852) [Saco 33 |--------| 44 20 A+7-6(18)__.-| CL. 
100 98 79 |_----- Bo? [eereeed 32 5 A-4(8)__----- ML. 
100 98 an eee WAN od sole ee 49 19 A-7-5(13)__--| ML. 
100 99 89 |___--- AT Vececn as 62 32 A-7-5(20)___-] CH. 
100 96 72 20) |oae anes 34 9 A-4(8).------ ML. 
Rac tt FS co Rets| as bere adinin cn o aec el 100 98 71 31 |_-----_-| 39 12 A-6(9)_.-.----]| ML. 
ape rneiin |@ eeemeneen| Pe ereanc rece INNrSegeen] Leeder ean 100 99 83 33 |--------| 35 11 A-6(8)_.-----| CL-ML 
: 


Methods of Sampling and Testing (Pt. 1. Ed. 7): The Classifica- 
tion of Soils and Soil-Aggregate Mixtures for Highway Construc- 
tion Purposes, AASHO Designation: M 145-49. 

5 Based on the Unified Soil Classification System. Tech. Memo, 
3-357, v. 1, Waterways Experiment Station, Corps of Engineers, 
March 1983. 


tion on the soils it will often be necessary to refer to the 
text of the report, particularly to the section, Soils of 
Hall County. 

Table 10 is divided into two parts, the first part be- 
ginning on page 82, and the second on page 88. ‘The first 
part lists properties that concern highway construction, 
and the second those that concern agricultural structures. 

The soil test data in table 6, together with informa- 
tion given in the remainder of the report and experience 
with the same soils in other counties, were used as a 
basis for preparing the soil engineering data in table 9 
and the interpretations given in table 10. 

The texture (grain size) of alluvial materiats varies 
considerably. It should not, therefore, be assumed that 
the engineering soil classification given in tables 9 and 
10 will apply to all parts, or layers, of an alluvial soil 
or to the alluvial soil wherever it occurs. Special field 
studies must be made for engineering structures that are 
to be constructed on alluvial soils so that the class of the 
specific materials present can be accurately determined. 

The engineering characteristics of the loess soils are 
usually more uniform than those of alluvial soils. There- 
fore, the number of borings in loess areas can usually be 
less than in alluvial areas unless some special problem, 
aati a high water table or potential frost, is antici- 
pated. 
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General classification 


SOIL SURVEY SERIES 1957, NO. 12 


TABLE 7.—Classification of soils by American 


Granular materials 


(35 percent or less passing No. 200 sieve) 


Group classification 


A-1 


Sieve analysis: 
Percent passing— 


50 maximum. _-- 
30 maximum___. 
15 maximum.__- 


A-1-b 


50 maximum__-- 
25 maximum__—_ 


A-3 


51 minimum__.- 
10 maximum... 


A-2-4. 


35 maximum__.- 


A-2-5 


35 maximum.._- 


Characteristics of fraction passing No. 40 
sieve: 

. Liquid limit_...----.--.------------ 

Plasticity index.....-..---------~---- 


40 maximum.._- 
10 maximum... - 


‘41 minimum... 
10 maximum_.-- 


Group: indexees 42 eve oe eee et sn-- 


0 


0 


Usual types of significant constituent mate- 
rials. 


Stone frag- 
ments, gravel, 
and sand. 


General rating as subgrade_--..---------- 


Stone frag- 
ments, gravel, 
and sand. 


Silty gravel and 
sand. 


Excellent to good 


Silty gravel and 
sand, 


a 


! Based on Standard Specifications for Highway Materials and 
Methods of Sampling and Testing (pt. 1; ed. 
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The Classification 


of Soils-and Soil-Aggregate Mixtures for Highway Construction 


2? NP—Nonplastic. 


Purposes, AASHO Designation: M 145-49, 
TaBiE 8.—Characteristics of soil groups 
Value as base 
Group Value as course 
Major division sym- Soil description foundation | directly under Value for embankments 
bol material 2 bituminous 
pavement 
Coarse-grained soils (less 
than 60 percent passing 
No. 200 sieve) : : 

Gravels and grav- | GW Well-graded gravels and gravel- | Excellent_...| Good_____-- Very stable; use in pervious 
elly soils (more sand mixtures; little or no shells of dikes and dams. 
than half of coarse fines. 
fraction retained | GP Poorly graded gravels and gravel- | Good to Poor to fair..| Reasonably stable; use in  per- 
on No, 4 sieve.) oe mixtures; little or no excellent. vious shells of dikes and dams. 

nes. 
GM Silty gravels and gravel-sand- | Good._____. Poor to good_| Reasonably stable; not par- 
silt mixtures. ticularly suited to shells, but 
may be used for impervious 
cores or blankets. 
GC Clayey gravels and gravel-sand- | Good__.__-- Poor_.______. Fairly stable; may be good for 
clay mixtures. - impervious core. 

Sands and sandy | SW Well-graded sands and gravelly | Good__.___- Poor__. 2 _- Very stable; may be used in 
soils (more than sands; little or no fines. pervious sections; slope pro- 
half of course frac- tection required. 
tion passing No. | SP Poorly graded sands and gravelly | Fair to good_| Poor to not | Reasonably stable; may be used 
4 sieve). sands; little or no fines, suitable. im dike section having flat 

slopes. 
sM Silty sands and sand-silt mix- | Fair to good_| Same_--___-- Pairly stable; not particularly 
tures, suited to shells, but may be 
used for impervious cores 

; or dikes. 

sc Clayey sands and sand-clay | Fair to good.) Not suitable- Fairly stable; use as impervious 
mixtures, core for flood-control struc- 

tures. 
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Granular materials—Continued 


Silt-clay materials 
(35 percent or less passing No. 200 i 


(More than 35 percent passing No. 200 sieve) 


sieve) 
A-2—Continued . A-7 
A-4 A-5 A-6 
A-2-6 A-2-7 A-7-5 A-7-6 
“35 maximum__.-| 35 maximum..._-| 36 minimum__---| 36 minimum._-_-| 36 minimum_.__-| 36 minimum_...-| 36 minimum. 


40 maximum. __. 
11 minimum 


41 minimum 
11 minimum 


4 maximum____- 


Clayey gravel 


4 maximum 


40 maximum 
10 maximum 


40 maximum 
11 minimum 


8 maximum 


Clayey gravel 


Nonplastic to 


Highly elastic 


41 minimum 
11 minimum ?___- 


41 minimum, 
11 minimum.? | 


20 maximum 


20 maximum. 


Medium plastic 


Highly plastic 


Highly plastic 


moderately silts. clays. clays. elays. 


plastic silty 
soils. 


and sand. and sand. 


Fair to poor 


3 Plasticity index -of A—7-—5 subgroup is equal to or less than 
minus op Plasticity index of A-7-6 subgroup is greater than 
minus 30, 


in Unified soil classification system * 


Approximate 
Compaction: Characteristics and range in Field (in Subgrade Comparable groups in 
recommended equipment AASHO place) modulus k ° Drainage characteristics AASHO classification 
maximum CBR 
dry density * 
Lb.few. ft. Lb. [sq.injin 
Good; use crawler-type tractor, pneu- 125-135 60-80 300+-| Excellent......--.---------- A-l 
matic-tire roller, or steel-wheel 
roller. 
Hames 2.2 8 eboewearseee esses 115-125 25-60 300+-| Excellent.._..---_---------- A-l 
Good, but needs close control of 120-135 20-80 200-300-++| Fair to practically impervious_| A-1 or A-2. 
moisture; use pneumatic-tire or 
sheepsfoot roller. 
Fair, use pneumatic-tire or sheeps- 115-130 20-40 200-300 | Poor to practically impervious_| A-2 
foot roller. 
Good; use crawler-type tractor or 110-130 20-40 200-300 Excellent..--.-------------- A-1. 
pneumatic-tire roller. 
Same ces ose Nk ee ee 100-120 10-25 200-300 Excellent.--.--------------- A-1 or A-3. 
Good, but needs close control of 110-125 10-40 200-300 | Fair to practically impervious-| A-1, A-2, or A-4. 
moisture; use pneumatic-tire or 
sheepsfoot roller. 
Fair; use pneumatic-tire roller ‘or 105-125 10-20 200-300 Poor to practically impervious, | A-2, A—4, or A-6. 
sheepsfoot roller. 
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TaBLE 8.—Characteristics of soil groups in 


Major division 


Fine-grained soils (more 
than 50 percent passing 
No. 200 sieve): 

Silts and clays (liquid 
limit of 50 or less). 


Silts and clays (quid 
limit greater than 
50). 


Highly organic soils..__--- 


Group 
sym- 
bol 


ML 


CL 


OL 


Soil description 


Value as 
foundation 
material 2 


Value as base 
course 
directly under 
bituminous 
pavement 


Inorganic silts and very fine 
sands, rock flour, silty or clay- 
ey fine sands, and clayey silts 
of slight plasticity. 


Inorganie clays of low to medi- 
um plasticity, gravelly clays, 
sandy clays, silty clays, and 
lean clays. 

Organic silts and organic clays 
having low plasticity. 


Tnorganie silts, micaceous or dia- 
tomaceous fine sandy or silty 
soils, and elastic silts. 

Inorganic clays having high plas- 
ticity and fat clays. 


Organic clays having medium to 
high plasticity and organic 
silts. 


Peat and other highly organic 
soils. 


Fair to poor. 


Fair to poor. 


poor. 


Not suitable. 


Not suitable_ 


Not suitable_ 


Not suitable_ 


Not suitable 


Not suitable. 


Not suitable_ 


Not suitable_ 


Value for embankments 


Poor stability; may be used for 
embankments if properly con- 
trolled. 


Stable; use in impervious cores 
and blankets. 


Not suitable for embankments. 


Poor stability; use in core of hy- 
draulic fill dam; not desirable 
in rolled fill construction. 

Fair stability on flat slopes; use 
in thin cores, blankets, and 
dike sections of dams. 

Not suitable for embankments. 


Not used in embankments, dams, 
or subgrades for pavements. 


1 Based on information in the Unified Soil Classification System, 
Technical Memorandum No. 3-357, Volumes 1, 2, and 3, Water- 
ways Experiment Station, Corps of Engineers, 1953. 


Ratings and 


ranges in test values are for guidance only. 
on field survey and test of samples from construction site. 


Design should be based 


? Ratings are for subgrade and subbases for flexible pavement, 


TABLE 9.—Characteristics and classification of soils of Hall County, 


[Dashed lines indicate engineering properties not determined; 


Map 
symbol Soil 

Sy Alluvial land. -_- 

Ba Barney loam... - 

BI Broken land_.__-- 

Bu Butler silt loam_-.- 

3Cs Cass fine sandy 
loam, deep. 

Cs Cass fine sandy 
loam. 

3Cm Cass loam, deep___- 


Depth to 
Depth to bedrock or | Depth of 
Position Parent material Runoff water table !| mixed sand | horizons 
and gravel USDA 
Feet Inches Inches 
Bottom land__..| Alluvium__-_--- Medium.--_-_] 5-10 24-60+ |-..-------|-----.------ 
Bottom land_._.-| Alluvium_.._-_- Very slow __| 0-4 10-20 0-15 Loam__..-_ 
15-36-+| Sand and 
gravel. 
Stream terrace_-| Alluvium or Very rapid__| 6-30+ AS=602h> - 4) Sree eu 22a Dek ee et 
loess. ; 
Upland_____-_-- Loess_--------- Slow_-.---- More than | No sand or 0-15 Silt loam __- 
15. gravel. 
15-45 Silty clay 
or clay. 
45-60+]| Silt loam ___ 
Bottom land_..-| Alluvium__-.-_- Slow. --..-- §-15 36-60 + 0-24 Be sandy 
oam. 
24-78 Sandy loam. 
Bottom land.._-| Alluvium___-.-- Slow___---- 5-15 20-36 0-24 Fine sandy 
loam. 
24+) Sand and 
gravel. 
Bottom land___-j Alluvium__-___-~- Medium._..| 5-15 36-60+ 0-12 Loam or silt, 
loam. 
12-48 Sandy loam_ 
48-60 | Coarse sand- 
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Approximate 
Compaction: Characteristics and range in Field (in | Subgrade Comparable groups in 
recommended equipment AASHO place) modulus k Drainage characteristics AASHO classification 
maximum CBR 
dry density ® 
Db.feu. ft. Lb./sq. in.fin. 
Good to poor; close control of mois- 95-120 5-15 100-200 Fair to poor_...---....----- A-4, A-5, or A-6. 
ture is essential; use pneumatic- 
tire or sheepsfoot roller. 
Fair to good; use pneumatic-tire or 95-120 5-15 100-200 | Practically impervious.._....-| A-4, A—6, or A-7. 
sheepsfoot roller. 
Fair to poor; use sheepsfoot roller!..__ 80-100 4-8 100-200 |.Poor__.---...-------------- A~4, A-5, A-6, or A-7. 
Beor to very poor; use sheepsfoot 70-95 4-8 100-200 | Fair to poor__._.._---_----- A-5 or A-7. 
roller.‘ 
Fair to poor; use sheepsfoot rollert..__ 75-105 3-5 50-100 Practically impervious_._-.--.| A-7. 
Poor to very poor; use sheepsfoot 65-100 3-5 50-100 | Practically impervious......--| A-5 or A-7. 
roller.‘ 
lia mathe Glenda tense eons AML tote vated Weer inte ees eee h Fair to poor-.--.__.----..---] None. 
3 Determined in accordance with test designation: T 99-49, ‘Pneumatic-tire rollers may be advisable, particularly when 


A.A.8.H.O,. which is equivalent to later designation T 99-57, 


Method A. 


Nebr., and physical properties that affect their engineering uses 


soil has variable characteristics or is strongly saline or alkaline] 


moisture content is higher than optimum. 


Classification Percent 
passing— 
Unified 
AASHO 
Symbol Texture sieve|sieve| sieve 
“A-4_21TTTI)SM=-SG___~| Silty sand___2"77"]"99 | 98 | 48” 
A-3 or SP orSW...| Sand and gravel__-| 100 | 96 4 
A-2-4 
A-4 or ML.---- Clayey to sandy 100 | 100 | 98 
A-6. silt. 
A-7-6___...| CL-CH.-_..] Silty clay to clay__| 100 | 100 | 96 
A-7-6 to ML-CL___-| Clayey silt__-___-_ 100 | 100 | 96 
A-6 
A-4 or SMto ML__|} Silty sand tosandy | 100 | 100 | 31-69 
A-2-4 silt. 
A-2-4. 0.2.2. SM____- Silty sand___.___- 100 | 100 | 31 
A-4 or SM to ML-_-} Silty sand tosandy | 100 ; 100+] 30-60 
A-2-4 silt. 
ee or SP or SW___| Sand and gravel__-| 100 96 4 
—2-4 
A-4___...._| MUIL____ Sandy silt... ___- 100 | 100; 82 
A-2-4.. 22. SM.-_... Silty sand_._.._-- 100 | 100 31 
A-2~4..._._.] SML_ LL. Silty sand____._-- 98 95 24 


556518— 61——_6 


Permeability 


Inches per hour 


Soil Available 
structure water 
Inches per foot 

Crumb_..-- 2. 05 
None. -._-- 0 to .75 
Granular_.-| 2. 0 
Blocky.__.- 2, 2 
Massive.___| 2. 0 
Crumb___.- 1 75 
Single grain.| 1. 75 
Crumb... - 1.75 
None. .---- 0 to .75 
Granular__.| 2.0 
Massive___-} 1. 75 
Single grain_| . 75 


Shrink-swell 
Dispersion potential 
Low-.---- Low. 
Low.---- None. 
Low----- Low. 
Low--.-- High. 
Low-_---- Low. 
Low----- Very low. 
Low--.-- Very low. 
Low- - - -- Very low 
Low--.-- None. 
Low----- Low 
Low. _._- Very low 
Low. _.-- None. 
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Map 
symbol 


Ea 


E-Ws 
E-W 


Had 


HaB2 


HsA 
HsB2 
Hs3 


Hb 
HbA 


Soil 


Cass loam_____---- 


Colby silt loam, 7 to 
11 percent slopes. 

Colby silt loam, 11 
to 30 percent 
slopes. 

Elsmere fine sandy 
loam. 


Elsmere loamy fine 
sand. 


Exline-Wood River 
fine sandy loams.? 

Exline-Wood River 
silt loams.? 

Fillmore silt loam __ 


Hall silt loam, 0 to 
1 percent slopes. 


Hall silt loam, 1 to 
3 percent slopes. 


Hall silt loam, 2 to 
7 percent slopes, 
eroded. 


Hall-O’ Neill com- 
plex, 0 to 1 per- 
cent slopes.? 

Hastings silt loam, 
0 to 1 percent 
slopes. 


Hastings silt loam, 
1 to 3 percent 
slopes. 


Hastings silt loam, 
3 to 7 percent 
slopes, eroded. 


Hastings complex, 
severely eroded? 
Hobbs silt loam, 0 
to 1 percent slopes. 
Hobbs silt loan, 1 
to 3 percent slopes. 
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TaBLE 9.—Characteristics and classification of soils of Hall County, Nebr., 


{Dashed lines indicate engineering properties not determined; 


Depth to 


Depth to- | bedrock or | Depth of 
Position Parent material Runoff water table! | mixed sand | horizons 
' - and gravel USDA 
Feet dnehes Inches 
Bottom land___-{ Alluvium_____-. Medium_.._| 5-1 20~36 0-12 sae or silt 
oam. 
12-36 Sandy loam. 
36-54 Coarse sand. 
Upland___-.--.- Loess. _.-.----- Rapid___._- More than | No sand or 0-10 Silt loam. __ 
15. gravel. 10-48-+ | Silt loam_-_- 
Upland____----- Loess. -.-.---~- Very rapid_--| More than | No sand * 0-10 Silt loam _.. 
15. or gravel 10-48-++ | Silt loam __- 
Bottom land_...| ANluvium__--__- Slow... .-. 4-8 More than 0-14. Fine sandy 
60. loam, 
14-30 Loamy fine 
sand. 
30-60 Sand___-__- 
Bottom land____} Alluvium.__-_-- Slow_....-- 4-8 36-72 -+ _--- 0-12 Teeny fine 
sand. 
12-24 Loamy fine 
sand. 
24-60 Sand_.i-_-- 
Stream terrace__} Loess or allu- Slow. __-.-- 3-15 More than |_----------]-..--------- 
vium, 48. 
Stream terrace __| Loess or allu- Slow.__-.-- 3-15 More than |..-.------|--__-------- 
vium., 48, 
Depression .____| Alluvium or Ponded ____| 6-30+ More than 0-15 Silt lonm __. 
loess. 60. 15-48 Silty clay 
or clay. 
48-60+ | Silt loam —__. 
Stream terrace __| Loess or allu- Slow____.-- 6~-20-+ 36-60+ 0-18 Silt loam __. 
vium. : 18-40 Silty clay 
loam. 
40-48 Silt loam __ - 
Stream terrace__] Loess or allu- Medium____| 6-20+ 36-60-+ 0-18 Silt loam __. 
vium, 18-40 Silty clay 
loam. 
40-54-++ | Silt loam__. 
Stream terrace __| Loess or allu- Rapid_...__]| 6-30-++ 36-60-+- 0-12 Silt, loam ___ 
vium. 18-40 Silty clay 
loam. 
40-54-+ | Silt loam ___ 
Stream terrace_ _| Allavium____._- Slow...-.-- 6-30+ 10-60--+ 8 |{_--_---_._|--------.._- 
Upland.__.-.--- Loess. ------.-- Slow.------ More than | No sand 0-18 Silt loam__. 
15. or gravel.|{ 18-42 Silty clay 
loam. 
42-60-++ | Silt loam__- 
Upland_....---- Loess. 222. Medium....) More than | No sand 0-18 Silt loam. __ 
15. or gravel.| 18-42 Silty clay 
loam. 
42-60+ | Silt loam__. 
Upland.....-..- Loesss cece oes Rapid___._- More than | No sand 0-18 Silt loam_.. 
15. or gravel. | 18-42 Silty clay 
loam. 
‘ 42-60-++ | Silt loam __. 
Upland________- Loess__-----_-- Rapid____-. More than } Nosand — |__._-.----|.....__.__-- 
15. or gravel. 
Colluvial slope--} Colluvium and Medium_.__| 6-15 More than 0-18 Silt loam. _- 
alluvium. 60. 18-48 Silt loam __. 
Colluvial slope__| Colluvium and Medium_..-| More than | More than 0-18 Silt loam... 
alluvium. 60. 18-48 Silt loam--.- 


15. 
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Classification Pereent 
an pussing— 
Soil Available Shrink-swell 
Unified Permeability | structure water | Dispersion] potential 
AASHO oan No. | No. No. 
4 10 200 
Symbol Texture sieve|sieve| sieve 
Inches per hour inches per foot 
A-4__ 22 Le ML. ___ Sandy silt... 22. 100 ; 100 82 0.8 - 2.5 Granular___| 2. 0 Low. ~~~ Low. 
A-2-4___.__| SM_______- Silty sand____.___| 100 | 100 31 2.5 - 5.0 Massive____| 1. 75 Low... ._ Very low. 
A-2-4...-__]| SM___-_._- Silty sand______-- 98) 95 24 10+ | Single grain_| . 75 Low. ___- None. 
A-4__ 20 0Le Mise 2 asi Sandy silt. .____-- 100 | 100 55 .8- 2.5 Granular___) 2. 0 Low-.-_- Low. 
A-4__ 2 SM________ Silty sand_______- 100 | 100 45 8 - 2.5 Massive____| 2. 0 Low... _- Low. 
A-4_00-02-- 2 0 Deere et Sandy silt____.__- 100 | 100 55 -8- 2.5 Granular. _| 2.0 Low. __-- Low. 
A-4_222-2-- BMeeotsees | Silty sand_______- 100 ; 100 | 45 8-25 Massive.__-] 2.0 Low. -.-- Low. 
A-2-4._ 2 _- SM___-_-_- | Silty sand. --_-_-- 100 | 100 | 15 2.5 - 5.0 | Crumb__-_-- 1. 75 Low--..- Very low. 
A-2-4_ 222 _ SP-SM_.__| Silty sand_____--- 100 | 98 10 5.0 ~ 10 Crumb-_.--- 1. 25 Low__--- Very low. 
A-2-4 or SP or SW__! Sand__..._-_- 2 -. 99 90 4 / 5.0 - 10 Single .75 Low ___- None, 
A-3 | grain, 
A-2-4_._.._]| SP-SM_.__| Sandy _..-..------ 100 | 98 8 5.0 - 10 Crumb... - 1, 25 Low_-_--- Very Jow. 
A-2-4_.__.-| SP-SM____| Sandy .__.-__---- 100 |, 98 8 5.0 ~ 10 Single 1. 25 Low_---.} Very low. 
grain. 
A-2-4 or SP or SW__| Sand____--____-- 99 90 4 5.0 — 10 Single 75 Low. --.- None. 
A-3 grain. 
Sesoeecdcueus|tiecdten seus | Soden Sao Se Wo eS Rt te Soe te ee De eE ee eeeh High.----} High in. 
subsoil. 
Brewer tnt eee emo don eo toe ee he ae Mia Be eR oe Oe oe alle eee High_...-| High in 
subsoil. 
A-4___..--- MIL_.------ Clayey silt---._.-- 100 | 100 98 8-25 Granular___| 2.0 Low---.- Low. 
A-7-6. 22 -2- CL-CH..-_| Silty clay to clay__| 100 | 100 96 .05- 1.2 Blocky._.-- 2, 2 Low. ---- High. 
aoe to MI-CL__-_-| Clayey silt (up- 100 ; 100 96 8-25 Massive__..| 2.0 Low--.--| Low. 
-6. land). ; : 
A-4 or A-6__-; MIL_.__---- Clayey silt._--.--- 100 | 100 | 97 .8- 2.5 | Granular_.-} 2.0 Low----- Low. 
A-6 or A- MI-CL__-.-| Clayey silt..-.---- 100 | 100 | 98 .2- .8 | Blocky._--- 2.1 Low-_.--- Medium. 
7-6. 
ae or ML.__----- Clayey silt_------- 100 | 100 92 .8- 2.5 Massive.__-| 2. 0 Low ---- Low. 
—7-6 
A-4 or A-6__| MIL___..-- Clayey silt__-__.-- 100 } 100 97 .8- 2.5 Granular__.| 2.0 Low. -.-- Low. 
A-6 or A~7— | MIL-CIL__--| Clayey silt-...---- 100 | 100; 98 .2 .8 | Blocky_--_- 2.1 Low--—--- Medium, 
6. 
A-7-5 or A- | MU..-~--- Clayey silt.-.----- 100 | 100; 92 .8- 2.5 Massive___.| 2.0 Low_+--- Low. 
7-6. 
A-4 or A-6_-] MIL___----- Clayey silt--.----- 100 | 100 97 .8- 2.5 Granular__-| 2.0 Low-.--. Low. 
net or A~7—- | ML-CL.._-| Clayey silt__...-_- 100 | 100 98 .2- 2.8 Blocky__--- 2.1 Low_---- Medium. 
A-7-5 or A~ | ML____---- Clayey silt-----.-- 100 | 100 92 8-25 Massive_-.-] 2.0 Low_-_--- Low. 
7-6, 
A-4__-__--- i Beemer Clayey silt..-_..-- 100 | 100 97 -8- 2.5 Granular_-_-| 2.0 Low_-_--- Low. 
A-7-6____-- ML-CL.__..| Clayey silt----.--- 100 | 100 ; 98 .2- .8 Blocky----- 2.1 Low. ---- Medium. 
A-4 or A-6_.| MIL-CL.___) Clayey silt______-- 100 | 100 | 96 .8- 2.5 | Massive___-} 2.0 Low_.--- Low. 
Ae wets ML_____-_- Clayey silt..-.---- 100 | 100 | 97 -8~ 2.5 | Granular__.| 2.0 Low----- Low. 
A-7-6_ =~ ML-CI__--| Clayey silt.....--- 100 | 100 | 98 .2- .8 | Blocky_---- 21 Low.-..-| Medium. 
A-4 or A-6__) ML-—CL_.__] Clayey silt....---- 100 | 100 | 96 8-25 Massive____| 2. 0 Low----- Low. 
A-4__.____- MIL.__.---- Clayey silt.__-.--- 100 | 100 97 8-25 Granular__-_| 2.0 Low_--.- Low. 
A-7-6___--- ML-CL__..| Clayey silt___.__-- 100 | 100 | 98 .2 .8 | Blocky.._-- 2. 1 Low_-_-_-- Medium. 
A-4 or A-6_.| MIL-CL__--] Clayey silt-_.-__-- 100 | 100 | 96 8-25 Massive__-.} 2. 0 Low----- Low. 
A-4 or A~6__) CL~MI___- Clayey silt._...-.. 100 | 100 | 84 »8- 2.5 Granular. .-| 2.0 Low--_--- Low. 
A-6 or A~7-6.| MIL_._----- Clayey tosandysilt_| 100 | 100 | 71 .8- 2.5 Massive__.-| 2. 0 Low-_.~--- Low. 
A-4 or A~6_.] CL-ML_-_--| Clayey silt_.__---- 100 | 100 | 84 .8- 2.5 | Granular.--| 2.0 Low. ---- Low. 
A-6 or A-7-6_| ML___--_-- Clayey tosandysilt_| 100 | 100 71 .8- 2.5 Massive_--.| 2.0 Low----- Low. 
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Taste 9.—Characteristics and classification of sotls of Hall County, Nebr., 


{Dashed lines indicate engineering properties not determined ; 


Depth to => 
Map Depth to bedrock or | Depth of 
symbol Soil Position Parent material Runoff water table! | mixed sand | horizons 
and gravel USDA 
Feet Inches Inches 

Ho Holdrege silt loam, | Upland_----.--- Loess. --------- Slow_-..--- More than | No sand 0-18 Silt loam. -- 
0 to 1 percent 15. or gravel. 18-36 Silt loam_ -- 
slopes. 36-72 | Silt loam_-- 

HoA Holdrege silt loam, | Upland__.--.--- Loess---------- Medium.-_-| More than | No sand 0-18 | Silt Joam-__. 
1 to 3 percent 15. or gravel. 18-36 Silt loam_ -- 
slopes. . 36-72 | Silt loam_-- 

HoB Holdrege silt loam, | Upland_-.------ Loess. .-.--- ~--| Rapid._...- More than | No sand 0-18 | Silt loam -- 
3 to 7 percent 15. or gravel. 18-36 Silt loam _-_ 
slopes. 36-72 | Silt loam__- 

HoB2 Holdrege silt loam, | Upland__-_.----- Loess.--------- Rapid___--- More than | No sand 0-18 Silt loam __- 
3 to 7 percent 15. or gravel. 18-36 Silt loam... - 
slopes, eroded. 36-72 Silt loam -_- 

HoC Holdrege silt loam, | Upland_---...-- Loess _-.------- Rapid...---| More than | No sand 0-18 | Silt loam__- 
7 to 11 percent 15. or gravel: 18-36 | Silt loam__- 
slopes. 36-72 Silt loam __- 

HoC2 Holdrege silt loam, | Upland_._-.---- Loess ..-------- Rapid___--- More than | No sand 0-18 | Silt loam___ 
7 to 11 percent 15. or gravel. 18-36 Silt loam __. 
slopes, eroded. : 36-72 Silt loam __- 

H-C3 Holdrege-Colby Upland__-_----- Loess ---.------ Rapid__.--- More than | Nosand — |__-__-----|------------ 
complex, se- 15. or gravel. 
verely eroded.? 

Hd Hord silt loam, Stream terrace --} Loess or allu- Slow. ------ 6-20+ 36-60 + 0-18 | Silt loam _-_- 
0 to 1 percent vium, 18-48 | Silt loam __- 
slopes. : 

HdA Hord silt loam, 1 Stream terrace -_| Loess or allu- Medium____} 6-20-++ 36-60+ 0-18 Silt loam... 
to 3 percent vium. 18-48 | Silt loam __- 
slopes. 

HdB2 Hord silt loam, 3 Stream terrace --| Loess or allu- Rapid____-- 6-20+ 36-60+ 0-18 | Silt loam_-_- 
to 7 percent vium. 18-48 | Silt loam_-. 
slopes, eroded. : 

2HdA Hord silt loam, Stream terrace ._| Loess or allu- Slow_._---- 6-20+ 386-72 0-10 Silt loam .-- 
thin solum vari- vium, ; 10-48 | Loam__---- 
ant, 0 to 3 per- 
cent slopes. 

2HdB Hord silt loam, Stream terrace -_| Loess or allu- Medium.-__.| 6-20-+ 86-72-+ 0-10 | Silt loam__. 
thin solum vari- : vium. 10-48 Loam__-_--- 
ant, 3 to 7 per- 
cent slopes. 

H-N Hord-O'Neill com- | Terrace_.-.---- Sandy alluvium _} Slow.._.--- 6-20-++ 10-60-+ | .___- --}.----------- 
plex, 0 to 1 per- 
cent slopes? 

Ks Kenesaw silt loam, | Upland_.--.----| Loess--.------- Slow_-_---- More than | No sand 0-10 | Silt loam_-- 
: to 1 percent 15. - or gravel. 10-60+] Silt loam __- 
slopes. ; 

KsA Renae silt loam, | Upland__-_----- Loess---------- Medium__..| More than | No sand 0-10 | Silt loam__- 
! to 3 percent 15. or gravel. 10-60+] Silt loam... 
slopes. 

KsB Kenesay silt loam, | Upland____----- Loess__-------- Rapid___.-- More than | No sand 0-10 | Silt loam. _- 
3 to 7 percent 15. or gravel. 10-60+| Silt loam_-.- 
slopes. 

La Lamoure silt loam._| Bottom land___-] Alluvium___. ~~ - Slow____--- 3-8 36-72 0-16 Silt loam. -- 
16-42 | Silty clay... 
42-60+] Sand and 

: gravel 
2La ‘Lamoure silt loam, | Bottom land__.-| Alluvium_.----- Slow__----- 3-8 86-72 |eeweetcou leo ee esate 
saline.‘ 

Lf Leshara fine sandy | Bottom land__-.| Alluvium_-_--~- Slow. ...--- 3-8 36-72 0-14 | Fine sandy 
loam. loam, 

14-48 | Silt loam or 
loam. 
48+| Sand and 


gravel, 
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soil has variable characteristics or is strongly saline or alkaline} 


Classification Pereent 
passing— 
Unified Permeability 

AASHO No. | No. No. 

4 10 200 

Symbol Texture sieve|sieve| sieve 

Inches per hour 
A-4 or A-6__| ML-CL.-_-_-} Sandy clayey silt.-| 100 | 100 | 64-97 | 0.8- 2.5 
A~4 or A-6..| ML-CL-_-_--| Sandy clayey silt_-| 100 | 100 68-97 8-25 
A-4 or A-6__| ML-CL____| Sandy clayey silt-.| 100 | 100 | 71-99 | .8-2.5 
A-4 or A~6..| MIL-CL..__| Sandy clayey silt_.| 100 | 100 64-97 .8- 2.5 
A-4 or A-6._| ML-—CL__.-.| Sandy clayey silt-_| 100 | 100 | 68-97! .8-2.5 
A-4 or A-6_.-| ML-CL_-_-} Sandy clayey silt-_| 100 | 100} 71-99) .8-25 
A-4 or A-6__| ML-CL__.-_| Sandy clayey silt._} 100 | 100 | 64-97 | .8- 2.5 
A~4 or A-6_.| ML-CL__.-| Sandy clayey silt_.| 100 | 100 | 68-97 | .8- 2.5 
A-4 or A-6..| MI-CL-____} Sandy clayey silt-_) 100 | 100 | 71-99 | .8-2.5 
A-4 or A~6_.| ML-CL____| Sandy clayey silt._| 100 | 100 64-97 .8- 2.5 
A-4 or A-6..| ML-CL-__.-| Sandy clayey silt__| 100 | 100 | 68-97] .8-2.5 
A-4 or A-6__| ML-CL__..| Sandy clayey silt..| 100 | 100 | 71-99 | .8- 25 
A-4 or A-6../ ML-CL.__-| Sandy clayey silt__| 100 | 100 | 64-97 | .8- 2.5 
A-4 or A~6_.| MI-CL_-_-_-| Sandy clayey silt.) 100 | 100 | 68-97] .8- 2.5 
A-4 or A-6_.| ML-CL.-_--} Sandy clayey silt__| 100 | 100 | 71-99 | .8-25 
A-4 or A-6_.| ML-CL._.-| Sandy clayey silt.-| 100 | 100 64-97 | .8 - 2.5 
A-4 or A~6_-| MIL-CL___-| Sandy clayey silt..| 100 | 100 | 68-97) .8- 2.5 
A-4 or A-6_.| MI-CL____| Sandy clayey silt._| 100 | 100 71-99 | .8- 25 
A-4 or A-6_.| MIL____---- Clayey silt_...--_- 100 | 100 94. .8- 2.5 
A-4 or A-6__| CL-ML..--.| Clayey silt...---- 100 | 100 | 92 8-25 
A-4 or A-6._| ML___--..- Clayey silt......-- 100 | 100 94 .8- 2.5 
A-4 or A-6..| CL-ML_-..| Clayey silt___.___. 100 | 100 | 92 .8- 2.5 
A-4 or A-6__] MIL_-__--2- Clayey silt.__.-_.- 100 | 100 94 68-25 
A-4 or A-6__| CL-ML____| Clayey silt________ 100 | 100 | 92 .8- 2.5 
A~4___ 2 W_- Chistes Clayey silt___._.-- 100 | 100} 84 8-25 
A-6___-_--- Cleese Sandy clayey silt__| 100 | 99 | 54 »8 = 25 
A-4__ ooo CT. 2 22 Clayey silt...._---] 100 | 100 | 84 .8- 2.5 
A~6___----- Chie eacne Sandy clayey silt_-| 100 | 99) 54 8-25 
A-4__.._... ML.-_----- Clayey silt_._.---- 100 | 100 | 85 .8- 2.5 
A-6__-__-.- (0) Fees Clayey silt__...... 100 | 100 | 98 8-25 
A-4___-.-.- ML_..----- Clayey silt_--.---- 100 | 100 | 85 -8- 2.5 
A622 505-4 Clisceiccue Clayey silt__-_-__-. 100 | 100 | 98 .8- 2.5 
| oe renee ML_.__-.-- Clayey silt....---- 100 | 100 | 5 8-25 
AO lee Chlieseutee Clayey silt.....--- 100 | 100 ; 98 68-25 
A-4_..-.---|' ML_._..-_. Sandy silt__--_--- 100 | 100 | 72-80 .8- 2.5 
A-6 to CL-CH_.-_| Silty clay.._------ 100 | 100 | 80-100 | .05- .2 
A-7-6 

A-2-4_____. SP-SM___-| Sand and gravel...| 100 | 98 | 10 10+ 
A-2-4__._-.| SM_._----_- Silty sand_-._._.- 100 |} 100 | 15 2.5 - 5.0 
A-4__2222-- Miscree set Sandy silt_-____.- 100 | 100 | 60 8 - 2.5 
Mie or SP-SM_.___| Sand and gravel-..| 100 | 98 | 10 10+ 


Soil 
structure 


Granular... 
Massive__.- 
Massive._-_- 
Granular. -. 
Massive... -_- 
Massive.-_-- 
Granular. __ 
Massive__.- 
Massive.-.. 
Granular. __ 
Massive... _- 
Massive_..- 
Granular. __ 
Massive. --__ 
Massive_--_- 
Granular. ._ 
Massive_._- 
Massive... 


Granular_ 
Massive_-_- 


Granular... 
Massive-__. 


Granular. __ 
Massive____ 


Granular_—_ 
Massive___- 


Granular... 
Massive-_._- 


Available 

water | Dispersion 

Inches per foot 

2.0 Low-_..-- 
2.0 Low.-..- 
2,0 Low. _.-- 
2.0 Low.-_-.- 
2.0 Low. ---- 
2.0 Low..---- 
2.0 Low-.---- 
2.0 Low____- 
2.0 Low~_-_--- 
2.0 Low___.- 
2.0 Low__-_- 
2.0 Low_ .__- 
2.0 Low_-_-- 
2.0 Low_.--- 
2.0 Low._--- 
2.0 Low.._-_- 
2.0 Low. _.-- 
2.0 Low. _-.- 
2.0 Low... - 
2.0 Low_____ 
2.0 Low. _--- 
2.0 Low ~__- 
2.0 Low. .--- 
2.0 Low. .--- 
2.0 Low____- 
2.0 Low. ---- 
2.0 Low. .--- 
2.0 Low. -_.- 
2.0 Low___-- 
2.0 Low. __.- 
2.0 Low__.-- 
2.0 Low. _..- 
2.0 Low.._.-- 
2.0 Low. ..-- 
2.0 Low...-- 
2.2 Low__--- 
Oto .75 | Low____- 
1.75 Low_-_-.. 
2.0 Low_____ 
0 to .75 | Low_..-- 


75 


Shrink-swell 
potential 


Low. 
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TaBLE 9.—Characteristics and classification of soils of Hall County, Nebr., 


[Dashed lines indicate engineering properties not determined; 


: Depth .to 
Map Depth to bedrock or | Depth of 
symbol Soil Position Parent material Runoff water table 1| mixed sand | horizons 
and gravel USDA 
| ss 
Feet Inches Inches 

Le Leshara silt loam___! Bottom land_.--| Alliivium_--.~-- | Slow_____.- 3-8 36-72 0-14 Silt loam or 

loam. 

14-48 Very fine 
sandy 
loam. 

48-+- | Sand and 

: gravel. 

2Le Leshara silt loam, | Bottom land____) Alluvium__-__~__ Slow___---- 3-8 36572" be Seo edt Se peage Soares nt 
saline4 ~ : 

Lm Loup loam. ------- Bottom land..--} Alluvium_------ ‘Very slow. -| 0-4 More than 0-10 Loam. ----- 
| 10-36-+ | Sand and 
gravel. 

MdB Meadin loamy Stream terrace__| Alluvium___-_--- | Very rapid__| 6-15+ 0-10 0-8 Loamy 
sand, 3 to 11 sand. 
percent slopes. 8-60+ | Sand and 

gravel, 

Ms Meadin sandy Stream terrace__| Alluvium__-_--- Slow.------ 6-15+ 10-20 0-15 Sandy loam. 
loam, 0 to 1 per- 15-60+ | Sand and 
cent slopes. gravel. 

Ok O'Neill loam, 0 to 1 | Stream terrace._| Alluvium___---- Slow. ..--- 6-15-+ 20-36 0-15 Loam___.-_ 
percent slopes. . 

15-28 Sandy loam. 
28-++ | Coarse sand. 

OkB2 O’ Neill loam, 3 to Stream terrace._| Alluvium____--- Rapid_-_---- 6-15-+ 20-36 0-15 Loam. ____. 
5 percent slopes, : 
eroded. 15-28 Sandy loam. 

28+ | Coarse 
sand. 

Om O'Neill sandy Stream terrace__-| Alluvium_____._ Slow.------ 6-15+ 20-36 0-28 Sandy loam- 
loam, 0 to 1 per- 28-+- | Coarse 
cent slopes. sand. 

OmB2 O'Neill sandy Stream terrace. _| Alluvium____.-- Rapid_._--- 6-15+ 20-36 0-28 Sandy loam_ 
loam, 3 to 7 per- 28+- | Coarse 
cent slopes, sand. 
eroded. 

OrA Ortello fine sandy Stream terrace Alluvial and Slow_.----- 6-30-+- More than 0-15 Fine sandy 
loam, 0 to 3 per- and upland. eolian sands. 723 loam. 
cent slopes. 15-36 Sandy loam_ 

36-72+ | Very fine 
sandy 
loam. 

OrB Ortello fine sandy Stream terrace Alluvial and Moderately | 6-30-+ More than 0-15 Fine sandy 
loam, 3 to 7 per- | and upland. eolian sands. rapid. 723 loam. 
cent slopes. 15-36 Sandy loam- 

36-72+ | Very fine 
sandy 
loam. 

20r Ortello fine sandy Stream terrace | Alluvial and Slow__----- 6-30 + More than 0-12 Fine sandy 
loam, loamy and upland. eolian sands. 723 loam. 
substratum, 0 to 12-36 Sandy loam_ 
3 percent slopes. 36-72-+ | Silty clay 

loam. 
20rB Ortello fine sandy | Stream terrace | Alluvial and Moderately | 6-30+ More than 0-12 Fine sandy 
loam, loamy and upland. eolian sands. rapid. 723 loam. 
substratum, 3 to 12-36 Sandy loam-_ 
7 percent slopes. 36-72+ | Silty clay 
loam. 

Ot Ortello loam, 0 to Stream terrace Alluvial and Slow_....-- 6-30-++ More than 0-23 Loam... .-- 

1 percent slopes. and upland. eolian sands. 723 23-36 Sandy loam_ 
36-60-+ | Sand to 
coarse 
sand. 
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Classification Percent 
e passing-—— 
is Soil Available Shrink-swell 
Unified Permeability| structure water |Dispersion| potential 
AASHO No. | No. No. 
4 10 200 
Symbol Texture sievelsieve| sieve 
Inches per hour Inches per foot 
A422 cues ML___--_-- Sandy. silt. -..-_-- 100 | 100 | 60 0.8 - 2.5 Granular .-__| 2.0 Low... --- Low. 
A-2-4___-_- SM___----- Silty sand___----- 100 | 100 | 30 .8- 2.5 Massive__..| 1.75 Low. .--- Low. 
A-2-4____.. SP-SM_.--| Sand and gravel__--| 100 | 98 | 10 10+ None..-_-- 0 to .75 | Low__--- None. 
A-~4 or SM-ML_-_-_-| Sandy silt_._.___-. 100 ; 100 | 50 8- 2.5 Crumb___-- 2.0 Low... -- Low. 
A-2-4 
A-3 or SP or SW__} Sand and gravel_-_| 100 | 96] 4 10+ None__---- 0 to .75 | Low__._- Low. 
A-2-4 
A-2-4_ 12. BMucssec24 Silty sand_-_-__-- 100 | 100 | 17 5.0 -10 Single grain_} 1.25 Low__._- Very low. 
A-3 or SP or SW--| Sand and gravel___| 100 | 100 | 4 10+ None_..--- 0 to .75 | Low__--- None. 
A-2-4 
A~2-4_____.| SM.__._--- Silty’ sand______.- 100 | 100 | 17 2.5 - 5.0 | Crumb_._-- 1.25 Low. -_-_ Very low. 
sa or SP or SW_-_| Sand and gravel___| 100 | 100 | 4 10+ None_----- Oto .75 | Low__--- None. 
—2-4 
i or Ye Sandy silt___--__- 100 | 100 | 62 8 - 2.5 Granular_._| 2.0 Low___-_ Low 
—2-4 
i ce f SM vec. es . Silty sand_...---- 100 | 100 | 42 2.5 - 5.0 Crumb___-- 1.5 Low_-_--- Very low 
ees or SMecessece Silty sand_--.-.-- 99; 97] 19 5.0 ~10 Single grain_] .75 Low__.-- None. 
or ML__-.-.-- Sandy silt._.._---| 100 | 100 ; 62 .8-2.5 Granular.__| 2.0 Low__.-- Low 
2-4 
A~4 or SMe eek Silty sand_.____-. 100 | 100 | 42 2.5 - 5.0 Crumb__--- 1.5 Low. ___- Very low. 
A-2-4 
A-2-4. or SM.__....-. Silty sand. __.---- 99 | 97 4 19 5.0 -10 Singlegrain_| . 75 Low. _.-- None 
A-3 
A-4___----- SM___..--- Silty sand______-- 100 | 100 | 45 2.5 - 5.0 Granular.__| 1.5 Low___-- Very low. 
A~2~-4_.22-- SMinssdsee Silty sand_-.--_-- 99 | 97 | 19 5.0 -10 Single grain.| . 75 Low--.-- None. . 
A-4._-__--- SMe seen Silty sand__.____- 100 | 100 | 45 2.5 — 5.0 Granular_._| 1.5 Low--.-- Very low. 
A-2-4___-.- SM____---- Silty sand__------ 99} 97419 5.0 -10 Single grain_ 75 Low----- one. 
A-4__--2--- ML-CL_.._} Sandy silt_._.-__- 100 | 100 | 74. 2.5 ~ 5.0 Crumb-__-.- 1. 75° Low. _--- Very low. 
AEA oso oo SMe ne Silty sand__--.--- 100 | 100 | 42 2.5 - 5:0 Crumb____- 1.75 Low..--- Very low. 
A-4 or 4 CL-ML_---| Sandy clayey silt._| 100 | 100 | 51 8-25 Massive._._| 2.0 Low--_--- Very low. 
A-2- 
Actes Sos ML-CL-_-.-| Sandy silt_.--.--- 100 | 100 | 74 2.5 - 5.0 Crumb___-- 1. 75 Low. __-- Very low. 
Ce SM_____--- Silty sand__.._--- 100 | 100 | 42 2.5 + 5,0 Crumb.___-- 1, 75 Low__.-- Very low, 
ae or CL-ML_---} Sandy clayey silt_-] 100 | 100 | 51 8-25 Massive__--| 2. 0 Low~---- Very low. 
—2-4 
Aad nea ML-CL-_-_-| Sandy silt. _.____- 100 | 100 | 74 2.5 - 5.0 Crumb_-_--- 1. 75 Low~-_--- Very low. 
Asana eas SM______-- Silty sand_------- 100 | 100 | 42 2.5 - 5.0 Crumb__.-- 1. 75 Low _..-- Very low. 
A-6_.------ ML....-.-- Clayey silt____---- 100 | 100 | 96 .2- .8 | Massive___-| 2.1 Low--_--- Low to 
. medium. 
A-4___._--- ML-CL_.-__| Sandy silt_-...-_- 100 | 100 | 74 2.5 - 5.0 Crumb__.-- 1.75 Low. .--- Very low. 
a SM_._.-_-- Silty sand_.._..-- 100 } 100 | 42 2.5 - 5.0 | Crumb__.-- 1,75 Low. _.-. Very low. 
A-6__-.---- MIL... ---- Clayey silt....--2. 100 | 100 | 96 .2- .8 | Massive..--} 2.1 Low. .--- Low to 
; : medium, 
ASA eda MIL-CL_-.--| Sandy silt. __._-_- 100 | 100 | 6O 8-25 Crumb-_--.- 2.0 Low-_.-.- Low. 
A-4_2 22 --.- SM_._.-._- Silty sand__._.._- 100 | 100 | 42 2.5 - 5.0 Crumb... .. 1. 75 ow....-.| Very low. 
A-3.___-2-- SW or SP__] Sand__.-.-.-.---- 97} 82} 3 10+ Single grain.) 0 to. 75 | Low___-- Very low. 
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TABLE 9.—Characteristics and classification of soils of Hall County, Nebr., 


[Dashed lines indicate engineering properties not determined; 


Depth to 
Map Depth to bedrock or | Depth of 
symbol Soil Position Parent material Runoff water table} | mixed sand | horizons 
and gravel USDA 
Feet Inches Inches 

Ov Ovina fine sandy Stream terrace_.| Alluvium_-.-_-- Slow___-_-- 2-8 More than 0-25 Fine sandy 
loam. i 60. loam. 

25-70-+ | Loam. .---- 

Oa Ovina loamy fine Stream terrace_.| Alluvium__-..-- Slow---.---- 2-8 More than 0-20 Loamy fine 
sand. 60. sand. 

20-60 Loam___-___ 

Pt Platte loam__---.- Bottom land__..} Alluviam__-_-—- ‘Slow._----- 2-6 10-20 0-20 Loam___--- 
20-72+ | Sand and 
gravel. 

P-S Platte-Sarpy com- | Bottom land___.| Alluvium_-__---- Medium___.| 2-12 10-6032. ‘|eteretesec|-es reeds 

lex.? ; 

2P-S PlAtte-Sarpy com- | Bottom land____| Alluvium___.__- Rapid____-- 2-12 10-6052 | eestor 
plex, channeled? ; 

P.W Platte-Wann com- | Bottom land.___| Alluvium__..-~- Slow. ------ 2-8 L0=605— ° ) face eis eleccle ease Soke 

lex.? ; 

2P—W Platte. Wann com- | Bottom land_._.} Alluvium___---- Medium___-} 2-8 10-604+ = |___.___--__|------------ 
plex, channeled.? ; . 

Rw Riverwash..------- Bottom land___-| Alluvium____~_- Very slow_-| 0-3 028. -  Weeet asec c| fie ace ec ele 

Sa Sarpy fine sand___-] Bottom land__-_.| Alluvium___...- Slow___---- 6-12 48-60 + 0-36 Fine sand _- 

SgA Sarpy loamy fine Bottom land__._} Alluvium___-__- Slow_------ 6-12 48-60+ 0-48 Loamy 
sand, 0 to 3 sand. 
percent slopes. : 

SgB Sarpy loamy fine Bottom land___-_| Alluvium___.._- Medium___.| 6-12 48-60++ 0-48 Loamy 
sand, 3 to 7 sand. 
percent slopes. 

Sc Scott silt loam... Depression... . Alluvium or Ponded..--| 6-30+ More than 0-6 Silt loam. __ 

loess. 723 6-48 Clay.------ 
48-60-+ | Silt loam_-_- 

Si Silver Creek silt Stream terrace__| Alluvium or Slow.--.--- 3-10 36-60+ 0-14 Silt loam _-_- 
loam. loess. 14-42 Silty clay 

or clay. 
AD Nite Sette 

TsA Thurman fine Upland and Eolian and Slow.-.---- 8-15 + More than 0-18 Fine sandy 
sandy loam, 0 to stream ter- alluvial sands. 60.5 loam. 

3 percent slopes. race, 18-80 Loamy 
sand. 

TsB Thurman fine Upland and Eolian and Medium___.| 8-15+ More than 0-18 Fine sandy 
sandy loam, 3 to stream ter- alluvial sands. 60.5 loam. 

7 percent slopes. race. 18-80 Loamy 
sand, 

ThA Thurman loamy Upland and Eolian and Slow__.---- 8-15+ More than 0-18 Loamy fine 

: fine sand, 0 to 3 stream ter- alluvial sands. 60.5 sand. 
percent slopes. race, 18-80 Loamy 
sand, 

ThB Thurman loamy Upland and Eolian and Medium.__.| 8-15+ More than 0-18 Laomy fine 
fine sand, 3 to 7 stream ter- alluvial sands. 60.5 sand. 
percent slopes. race, 18-80 Loamy 

sand. 
2ThA Thurman loamy Upland and Eolian and Slow..:---- 8-15+ More than 0-24 Loamy fine 
fine sand, loamy “stream ter- alluvial 60.8 sand. 
substratum, 0 race. sands. 24-45 Very fine 
to 3 percent sandy 
slopes. loam. 
45-102 Fine sand-... 
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Classification Percent 
passing— 
Soil Available 
Unified Permeability; structure water |Dispersion 
AASHO No. | No. No. 
4 10 200 
Symbol Texture sievesieve| sieve 
Inches per heur Inches per foot 
A-4_.-22--- ML-CL___-| Sandy silt.--.---- 100 | 100 | 60 2.5 — 5.0 Granular- -- Low_-_.-- 
A-4 or A-G__| ML-ClL_.--j Sandy silt. .------ 100 | 100 ; 70 -8 - 2.5 | Blocky_..-- 2.0 Low--.-- 
x or SM____---- Silty sand_------- 100 | 100 | 20 5.0 -10 Crumb.--.- 1. 25 Low. -.-- 
~2-4, 
A~4 or A-6__| ML-CL____] Sandy silt_------- 100 | 100 | 70 .8 - 2.5 | Bloeky_.--- 2.0 Low_...- 
ee or CL-ML__--| Sandy silt__------ 100 | 100 | 50-77}; .8- 2.5 | Crumb_.-__- 2.0 Low. ---- 
-1-b 
care or SP-SM_._.| Sand and gravel___| 91 76 8 10+ None_...--| 0 to .75 | Low__-_.- 
-1-6 
“4-94 7721) SP8M_77 7) San@l2l2772277~~2| 100 | 99 8 50-10 | Single grain.| .75 | Low_.._- 
A-2-4 _..___}| SM__------ Silty sand__.----- 100 | 100 35 5. 0 -10 Single grain_} 1. 25 Low...-- 
A~-2-4 or SM. 2o25425 Silty sand_------- 100 | 100 35 5,0 -10 Single grain_| 1. 25 Low_____ 
AH 
A-4 or A-6..| ML_...__-- Clayey silt___.---- 100 | 100 98 .8-2.5 | Platy__---- 2. 0 Low_---- 
A-7-6_.._..| CH._------ Clay.c2.ci2o2eesss 100 | 100 96 .05- 2 Blocky._--- -2.2 Low. -.-- 
an to ML-CL.___-| Clayey silt_...----} 100 | 100 | 96 .8- 2.5 Massive..--| 2.0 Low--.-- 
—7-6 
A-4____2-.- ML-CL__.-|] Clayey sandy silt-_| 100 | 100 70-80 | .8- 2.5 Granular___| 2.0 Low...-- 
A-6 to CL-CH_._-| Silty to sandy 100 | 100 60-80 ,05- .2 Blocky-_---- 2.2 Low----- 
A-7-6 clay. 
Ae to | 8M 277777) ity Sand? 27277771007} 100 "| 30-40 [275 5.0 | Crumb.22) 175 Low.__-- 
—4, 
A-2-4.. 22. SM___----- Silty sand_---.--- 100 | 100 15 5. 0 -10 Single grain_| 1. 25 Low. -.-- 
A-2-4 to SMe sceee.= Silty sand. -_----- 100 | 100 30-40 | 2.5 - 5.0 Crumb. - ~~. 1. 75 Low _--- 
A-4 
A-2-4.0 08. SM___.-_-- Silty sand_.------ 100 | 100 15 5.0 ~10 Single grain_| 1. 25 Low. ._-- 
A-2-4__ 2 - §M___----- Silty sand__---.-- 100 ; 100 17 2.5 — 5.0 | Single grain_} 1. 25 Low-__-- 
A-2-4. 22 - SMe ees o2s Silty sand____---- 100 | 100 15 2.5 - 5.0 Single grain_| 1. 25 Low. ---.- 
A-2-4. 202. 8M____.--- Silty sand_-_.---- 100 | 100 17 2.5 - 5.0 Single grain_| 1. 25 Low. ---- 
A-2-4____.- SM___...-- Silty sand__.----- 100 | 100 15 2.5 ~ 5.0 | Single grain_| 1. 25 Low. ---- 
A-2-4_...-_- SM___----- Silty sand_...----- 100 | 100 30 5.0 -10 Crumb.-... 1, 25 Low....--- 
A~4..------- CL-ML...-.| Sandy clayey silt.-) 100 | 100 | 51 8- 2.5 | Massive.__-} 2.0 Low. .--- 
ae or SP-SM..-.. Sand.__..-------- 98 | 95 7 5. 0 -10 Single grain_| . 75 Low. ---- 


Shrink-swell 
potential 


None. 
Very low. 


Very low. 


th 
Low. 

Low. 

High. 

Very low. 
Very low. 
Very low. 
Very low. 
Very low. 
Very low. 
Very low. 
Very low. 
Very low. 


Low. 


Very low. 


80 
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Taste 9.—Characteristics and classification of soils of Hall County, Nebr., 


[Dashed lines indicate engineering properties not determined; 


Map 
symbol 


2ThB 


Th3 


Va 
Vo 


3Wb 


Wb 


3Wm 


2Wm 


Wm 


WrA 


WrB2 


Soil 


Thurman loamy 
fine sand, loamy 
substratum, 3 to 
7 percent slopes. 


Thurman loamy 
fine sand, wind 
eroded. 

Valentine fine sand_ 


Volin silt loam.-_.. 


Wann fine sandy 
loam, deep. 


Wann fine sandy 
loam, 


Wann loam, deep... 


Wann loam, deep, 
saline.‘ 


Wann loam_...---- 


Wood River silt 
loam, 0 to 1 
percent slopes. 


Wood River silt 
loam, 1 to 3 
percent slopes. 


Wood River silt 
loam, 3 to 7 
percent slopes, 
eroded. 


Wood River-Exline 
fine sandy 
loams. 

Wood River-Exline 
silt loams. 


Position 


Upland and 
stream ter- 
race, 


Upland and 
stream ter- 
race, 


Upland..------- 
Bottom land... 


Bottom land__-- 


Bottom land_--- 


Bottom land._.. 


Bottom land. --- 


Bottom land-__- 


Stream terrace... 


Stream terrace. 


Stream terrace... 


Stream terrace -- 


Stream terrace, 
nearly level. 


Depth to 
Depth to bedrock or | Depth of 
Parent material Runoff water table! | mixed sand | horizons 
| and gravel USDA 
Feet Inches Inches 
Eolian and Medium__-.| €-15+ More than 0-24 Loamy fine 
alluvial 60.5 sand. 
sands. 24-45 Very fine 
sandy 
loam. 
45-102 Fine sand_.. 
Eolain and Medium-.--_| 8-15+ More than 0-60 Loamy 
alluvial . 60. sand. 
‘sands. ; 
BHolian sands__-.| Slow-_.---- 8-15+____- More than 0-100+} Fine sand... 
60. 

Alluvium._..--- Medium-..-._| 5-10 36-72 0-18 Silt, loam ___ 
18-24 Silt loam... 
24—48+ | Very fine 

sandy 
loam. 

Alluvium__.---- Slow_.----- 3-8 36-60+ 0-24 Fine sandy 

loam. 
24-48-++ | Sandy loam. 

Alluvium._._..- Slow..----- 3-8 20-36 0-27 Fine sandy 

loam. 
27-48 Coarse 
sand 

Alluvium_..--.. Slow-.----- 3-8 36-60 + 0-12 Loam_.-.-. 
12-48 Sandy loam_ 

Alluvium....-.. Slow._...-- 3-8 36-60-++ 0-12 oam_.__.- 
12-48 Sandy loam_ 

Alluvium____._. Slow__.-.-- 3-8 20-36 0-12 oam_.__-- 
12-30 Sandy loam- 

30+ | Coarse 
sand. 
Alluvium and Slow-_.-.-- 5-15+ 48-60+ 0-18 Silt loam__. 
oess. 18-36 Siltv clay 
or clay. 

36-48 Silt loam__- 

Alluvium and Medium-_--.| 5-15+ 48-60+ 0-18 Silt loam. __ 
oess. 18-36 Silty clay 
or clay. 

36-48 Silt loam _-. 

Alluvium and Rapid .-.--- 5-15+ 48-60+ 0-18 Silt loam_-- 
loess. ; 18-36 Silty clay 
or clay. 

36-48 Silt loam_.- 

Alluvium and Slow.._..-- 3-15+ AS-GO082 (lho se cect se |cet WD aha 

loess. 

Alluvium and Slow.._---- 3-15 4+ 48-607 ~feccede i tele oe et ees 

loess. . 


1The wide range in depth to water table occurs on some soils 
because they are on stream terraces and uplands. 


2 See data given for individual soils in soil series of this complex. 
3 Depth on uplands; on terraces depth to sand and gravel is 48 
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and physical properties that affect their engineering uses—Continued 


soil has variable characteristics or is strongly saline or alkaline] 


81 


Classification Percent 
passing— 
ee Soil Available Shrink-swell 
Unified Permeability] strueture water |Dispersion| potential 
AASHO No. | No. No. 
4 10 200 
Symbol Texture sievelsieve| sieve 
Fnches per hour Inches per foot 
A-2~4__..---]| BM.------- Silty sand_---.--- 100 | 100 30 5.0 -10 Crumb----- 1. 25 Low. .--- Very low. 
Ard. aoe CL-ML...-| Sandy clayey silt__| 100 | 100 51 .8- 2.5 Massive__..| 2.0 Low_-__-- Low. 
A-2-4 or SP-SM____- Sand__.--_------- 98 95 7 5. 0 -10 Single grain_| . 75 Low ___-- Very low. 
A-3 
A-2-4_...22. SMu22sese4 Silty sand. ___---- 100 | 100 15 5. 0 -10 Single grain_} 1. 25 Low. ---- Very low. 
A-3 or SP-SM_-._- Sand.--.--------- 100 | 100 6 5.0 -10 Single grain_| 1. 25 Low. _.-- None. 
A-2~-4 : 
A-4__.------ Clivieiasee Clayey silt-----.-- 100 | 100 84 8-25 Granular_.-} 2.0 Low---_-- Low. 
A-4_.------ 6 nn Sandy clayey silt] 100 | 100 71 .8- 2.5 Massive._._-| 2. 0 Low. _-.- Low. 
A-4 or SM___--_-- Silty sand_------- 100 | 100 39 .8- 2.5 Massive.__-_| 2. 0 Low- ---- Low. 
A-2-4, 
A-4.__------- SMa. o2ecet Silty sand_------- 100 | 100 | 46 2.5 - 5.0 | Crumb_-_--- 1.75 Low - ---- Very low. 
A-2-4....--- SM_------- Silty sand_.------ 100 | 100 30 2.5 — 5.0 Single grain_! 1.75 Low..--- Very low. 
Axe Sk SM___----- Silty sand_--.----] 100 | 100 46 2.5 - 5.0 Crumb_--__- 1.75 Low. -_.- Low. 
A-2-4 to SP-SM..--- Sand...---------- 98 | 95 10 10+] Single grain.) . 75 Low. -_--- None. 
A-1-b 
A~-4_._------ SM-CL__-_-| Silty sand to 100 | 100 46-58 | .8 - 2.5 Granular__-| 2.0 Low....-~- Low. 
sandy clayey 
silt. - 
A-2-4.._._-- SM.__.---- Silty sand_--..--- 100 | 100 31 2.5 - 5.0 Massive..--| 1.75 Low--_--- Very low. 
jos: eee SM-CL--__-| Silty sand to 100 | 100 | 46-58 | .8- 2.5 Granular..-| 2.0 Low----. Moderate. 
sandy clayey 
silt. 
A-2-4....--- i eee Silty sand_...---- 100 ; 100 31 2.5 — 5.0 Massive.._-] 1.75 Low. -.-- Low. 
ASA Ah: SM-CL___-| Silty sand to 100 } 100 46-58 .8- 2.5 Granular___| 2.0 Low. ---- Low. 
sandy clayey 
silt. 
a i re Silty sand_-_.---- 100 | 100 31 2.5 — 5.0 Massive.__-} 1.75 Low--_-_-- Very low. 
A-2-4 to SP or SW__.| Sand------------- 98 |} 95 4 10+] Single grain-| . 75 Low. -_-- None, 
A-1-b 
AHA vcs MG. 8 23 Clayey silt_._____- 100 | 100 96-98 8 - 2.5 Blocky_---- 2.0 Low----- Low. 
A-7-6_...--- CH_------- Silty clay to clay_-| 100 | 100 98 .05- .2 Blocky_-..-- 222 Medium.-| High. 
A-6 to ML-CL___-| Clayey silt-..----- 100 | 100 96 .8- 2.5 Massive_._-| 2. 0 Low----- Low. 
A-7-6 
ASA eee Si ML-------- Clayey silt-.....-- 100 | 100 96-98 .8- 2.5 Blocky-_.-.-- 2.0 Low. ---- Low. 
A-7-6__..--- CHewe eee Silty clay to clay-_| 100 | 100 98 .05- 12 Blocky_..-- 2,2 Medium.-| High. 
A-6 to ML-CL-._-_-| Clayey silt-.-._--- 100 | 100 | 96 .8- 2.5 Massive..__} 2.0 Low. ---~- Low: 
A-7-6 
A~4_ 0-0 oe MIL___--.-- Clayey silt..-...-- 100 | 100 96-98 | .8 - 2.5 Blocky-_.--- 2. 0 Low-. --- Low. 
A~-7-6....---| CH.__----- Silty clay to clay_.| 100 | 100 | 98 .05- .2 | Blocky--__- 2. 2 Medium-..| High. 
A-6 to ML-CL_-_--| Clayey silt....--..] 100 | 100 | 96 8-25 Massive..__} 2.0 Low-.--- Low. 
A-7-6 
(winkkd bao Sia scltecticce eros clieseseuemeelewens||saSonll siecle ote | inte teeta ledewed el stellee estes Medium_.| High in 
subsoil. 
Ste te tye Se elle ce ab ot dew ae oe eoeclo: Sed hee ee Oe OE Se Seca Me ee Medium..| High in 
subsoil. 


to 72 inches. 


4 Saline condition of this soil affects engineering uses. 


5 Depth on uplands; on terraces depth to sand and gravel is 36 
to 60 inches, 


~ayqiydeosng 


“TO-TH 

J9A0 Tlosqns 

_, HO7T9 
feoRjIMs "TI 


77>" poor 


-" 7" poor 
“100d 


0} Ire 
‘100d 
OF IBA 


“IVe} 
04 poor 


“IVey 
0} poor 


“aey 
0} poor 


pearg 


“100d 
ON |~7 ~~ pooy 0} are, | 777 pooy 
3 poos 
} 0} YUd] 
on [7-77 100g -jeoxgy [77777 100g 
3 poos 
} 04 qUdT 
On [77777 qe -jooxm [7-777 100g 
. ‘100d 
ON |777 7 pooy 0} eq | ~~~ pooy 
“100d 
ON |7 777 pooy 04 Weg [77 ~~ poor 
“IBZ “100d 
eq jae meq | 01 pooy 04 Tey 
“Irey ‘100d 
By [ones eq | 079 pooy 04 IIe 
“ae ‘100d 
oh a re weg | 0} pooy 04 UBT 
*arey ‘100d 
ck i wey | 07 poop 04 HBA 
“100d 
ON [o> 7 pooy 0} We |~- 7" pooy 
sood “100d _ 
OL) | 7 100g | 0} pooy 0} Bq 
id 
uBg | jlosdoy, JOAvIy 
We peoy 


Sse Aquiquying 


apvisgns pvoy 


—10} [w18y6U HOS Jo AIIGQERINg 


-aTqnydaosng 
-atqydeosng 
~atqndessng 
~ a1qiydeasng 


~atqndeosng 


-ajqudeosng 


001498 4sO1y 
07 AsTq 
-1yWdaosng 


“MS 20 dS 
I3A0 WS-d8 


"MS JO dS 
040 WS-dS 


“WS JeA0 TH 
“JS 1840 TIA 


“WS 4040 TH 


“NS 3040 TW 


“ING J28A0 
IW 9 WS 


“MS JO 
dg J9A0 
TIN 99 WS 
*Tlosqns 
TO-IW 

I9A0 HO 
~10 =]10s 
aoBjINS TI 


“MS 10 dS 
I8A0 OS-WG 


pega) 


‘9-L-¥ 10 9-V 
I2A0 9-V JO F-Y¥ 


ee UIeO| YS BLOW] IE] 
2’ SULBO| 

UES JOATY POO -OUl[XY 
zsurvol Apurs 

auy JAY PooM -oul[Xy 


“E-V 10 F-Z-V “puss 
I2A0 $-Z-V auy Aurvo[ oJows|Ty 
‘-V 10 F-Z-V “ULBOT 
IOAO $-Z-Y Apurvs aug s1euspy 
‘9-Y¥ 10 F-V ‘sadojs yueoI0d OF 
IIA0 Q-Y 10 F—-Y | 04 TT ‘weoy 41s Aqiog 
‘Q-V 10 $-V ‘sodojs quoo10d 
T8A0 9-Y 10 F-V | TT OF 2 ‘ureoy apis AqioD 
“€-¥ 10 
¥-G-V¥ 1aao 
P-Z-V 10 FW [oor daap ‘urgoy sseg 
“g-¥ Jo 
~-Z-VW Jeao 
P-Z-V 10 F-V [rT WOT SseD 
“P-Z-V r39ao -daep 
$-Z-V 10 -V ‘uo, Apues auy sseo 
“S-¥ JO 
¥-Z-Y a0 
¥-G-Y 10 p-V |~~-uIs0| Aputs oug sseQ 
‘9-1-Y AO 
9-V 10 7-V PO WreO[ WIS JOAN 
SIRI UE Uae ss ore) Suse amr ae pur] uexo1g 
“E-V JO 
¥-Z-V 1aao 
¥-G-V 10 F-¥ Jo wreo] Aouleg 
er ge Me le A gy puvy [BIAniTy 
OHSVY 


UOHMeOYISse[O ZuLVIUISUG 


Hos 


2 10 QUTTVS ST IO SOSTIOJORIVYO O[QVIIVA SY [IOs /poulWOJEp OU ov soTy1odoid SuT1v9UIZUS yeyy 94yeOIpUT Soul] poyseq] 


“ugany ‘fqunog TOE ut sjios fo uounjardsajur Bursaauvsug — Ol Fav, 


wy 


M-3 


SM-3 


e3 


sf 


qqo 


999 


WOE 


wd 


SOE 


we) 


ng 


ON 
ON 


ON 
oN 
ON 
ON 


ON 


ON. 


ON, 


ON 


ON 


‘100d 

~"- "poor 0} IIB 
‘100d 

"7" pooy 04 eg 
‘100d 

~~~" pooxy 0} Tey 

Te" pooy jo7777 qe 

“77 "pooy p77 77 UBT 

“"""pooy [7-777 Ire 

~"-=poor [7-777 Ie 

“777 pooyn |777 77 leg 

"7" "poor ‘|----- Ile 
‘100d 

~~~" pooy OF We 
100d 

~~~ poor 04 IEW 
‘100d 

"77>" pooy 0} We 
‘100d 

-"-"pooyn 0} Weg 
“100d 

-77> "poor Oo} RY 
‘100d 

“"*~pooyy 0} WET 
‘100d 

~~" "poor OF TOT 
‘100d 

777 "poor 0} BT 


“7>"poor) 


">>" poor 


“>="poor 


“7 >=poor) 
“~~~ poor) 


~""~ poor) 
“7 ~~ poor) 
“7 =" poor) 


“V7 7 >=poor 


~~~" Ppoor) 


~~ ~~ poor) 


“77 "poor 


“7 "poor 


“>> ~poor) 


“~~ poor) 


“7 ~~poor) 


“~~~ poor) 


‘100d 
0} eq 


‘ood 
0} Wey 


‘100d 
0} ITE 


“100d 
04 Arey 
“100d 
04 IB 


“100d 
04 IIe 
‘100d, 
0} UB] 
‘100d 
04 Ire 
‘100d 
04 ITeT 


‘100d 
04 JTeq 
‘100d 
0} eq 


‘100d 
04 Neg 


‘100d 
04 Tey 


*100d 
OF are 


‘100d 


0} eT 


“100d 
04 eg 


‘100d 
0} eT 


~a[qideosng 
~atqudessng 


~aTqiydeosng 


~afqydeosng 
~9Tqndaosng 


-a1qydeosng 
~atqrydeosng 
-gTqydeosng 
~arqndeosng 


-atqrdaosng 


-atqrydsosng 


-atqudeosng 
-afqideosng 


-atqiuidessng 


-aqiydeosng 


-ajqrndeosng 


|" aTqiydeosng 


TO“IN 
JdA0 TW 


"IO-TAW 
J9A0 TW 


ure) 
“TW 2040 TW 


“IK 
AO TW-1O 


“TN 
J0A0 TWO 


"TN 
49A0 [Iosqns 
_ 10-1 
SaoBjINS TI 
"TA 
I9A0 [Iosqns 
_TO-TIN 
faoejins TI 


“TN 

I9A0 Tlosqns 

_IOTIN 
faoejINs TIL 


‘9-V 
10 #-Y JaA0 
9-V 10 F-V 


‘9-V 
Io 7-V J9A0 
9-V 10 7-V 


‘9-V 10 4-V 
IaA0 9-V 10 f-V 


‘9-V 10 F-V 
I8AO 9-Y 10 7-V 
‘9-V 10 F-V 
IQA0 9-¥Y 10 $-Y 


“9-¥ 10 7-V 
IOA0 9~Y 10 7-¥ 
‘9-V 10 %-V 
I2A0 9-V 10 #-Y 
‘9-V 10 $-V 
I9A0 9-Y 10 $-Y 
“9-V 10 7-V 
I9A0 Q-Y 10 ¥-V 

‘9-L-V 

10 g-V JaA0 
9-V 10 7-V 

‘9-L-V 

10 9-V J0Ao 
9-V 10 t-V 


10 #-V J38A0 
9-V 10 t-¥V 
“*9-L-V 
IO FY QAO 
9-V 10 7-V¥ 


‘9-L-V 10 9-V 
J8A0 9-Y 10 F-V 


‘Q-L-¥ 10 9-V 
IOA0 Q-Y 10 F-V 


“9-L-V 10 9-V 
IQA0 Q-Y 10 $#-V 


*pepois 
‘sadojs Jusolad 
4 07 g ‘UreOT IIS ploy 


*sodojs yuaoied 
€ 0} [ ‘WoT 4[Is ploy 


“sodoys yuoo10d 

T 93 Q ‘wr¥o] 41s poy 
z papors 
Ajarsaes ‘xatd 

-wi09 Aq[og-edeipjoH 
*papoia 
‘sado[s yusoied LT 

0} 2 ‘UIBOT 4IIS O8aIpjoy 
‘sado[s yuoosed TT 

0} J ‘WIBOT IIIS BB2IP]OF] 
“popore 
‘sadojs quaosed » 

04 g ‘UIROT YI[FIS BdaIP[OP] 
‘sodojs yuaoaed 7 

0} g ‘UIBOT IIIS BBoIP[OFT 
‘sodojs queosed ¢ 

04 [ ‘UIBO] 4[IS OBoIpjoyy 
‘sedojs queosed T 

0}  ‘UIVOT IIIS OBoIPjOPT 


‘sados Juso1ed g 
07 T ‘Weol 41s sqqoH 


‘sodojs Juso1ed 
T 03 0 ‘WIvo] 4yIs SqqoH 
z pepors AyOIOA 
-0s ‘xe[duroo sZunjsey] 
*popoie 
‘sadojs yuadaad 2 04 
¢ ‘Uso IIs suse 


‘sadojs yuaosad ¢ 04 
J ‘ULeo] IIs ssuNsvE] 


‘sodojs quso1ed T[ 
04 0 ‘UreOT AIS SduNse yy 


z Ssedojs Jueoied [ 010 


‘xo[da109 [TION ,O-1®H | 


*pepoia 
‘sado[s yuao10d 
2 04 § ‘UIEOT HIS TPH 


‘sodojs quadied 
€ 0} T ‘ureoy Is Tey 


‘sodojs juaared 
T 09 9 ‘uIvoy 41S TRH 


caPH 


VPH 


PH 
£0-H 


2°H 
9°H 


28°H 
§°H 
VOH 
oH 


V9H 


9H 
€SH 


2aSH 
VSH 
SH 


O-H 


gH 


eH 


PH 


“oTqh “E-¥ 
-doosns “AAS 10 10 $-~-V ‘sado[s yuod1ad [ 04 
yg aregy [777 7 poory p77 777 Ioog |~~~ ~pooy | Alezyerspoyw dg 1A0 FS 19A0 F-z-V | OQ ‘urBol pus ulpeayy SIN 
“eTgdh “e-¥ 
-deosns “MG Jo 10 $-Z-V ‘sodojs yusoied T] 04 
per TS 100g |~~ ~~ pooyy [77777 Ioog [~~ ~~" pooy | Apeyesepoyy d§ 42A0 FAS J9A0 F-Z-V | g ‘puss AWIBOT UIPBeTY aPW 
“E-V IO 
“TEV “100d “Tey “MS I0 ds ~-G-V Jao 
a (atl 100g 04 pooy oF Tey 0} pooy |-ajqudaosng | 10A0 TW-WS $-Z-V JO FHy wo} dno] ww 
“W8-d8 
“aIey ‘100d “T1e] I9A0 “OuITeS 
[ |"~ ~~ poor) 0} poor of areq | 0} poor |-o[qrydoosng WS 01 TI [-F-Z-V 1940 F-V ‘weoy YIS BIeYSoT a1 
‘W8-d8 
: “ares “100d “aTBJ JaAO 
[ |" pooyy 07 pooyy o} eg | 0} pooH |-eiqrdassng WS 01 TIN | P-Z-¥ J2A0 F-W [OO WOT YIS VIVYSIT a7 
“WS-d8 “E-V 40 
“Wey ‘100d “Hey JOA0 $-Z-VW I9A0 “UIBOT 
ee ne qe 07 poor OF BA 0} poop j-91qMdeosng TW 3 WS F-B-V 10 F-V Apures ouy ereysor] ¥ 
“WS-d8 
JOA0 
Trosqns 
“arey “100d “100d HO-1O “OUTTBS 
) [7 77 pooy 0} poor 03 pooy 0} eq | aqrydaasng fQ0BJINS TI |" F-Z-Y J0A0 F-Y ‘UIvOT HIS QINOWILT] eZ 
: ; “WS-d8 
Jaao Tlosqns 
“avy ‘rood “00d HO-IO. 
y |[-- 7" pooy 0} poor) 0} poor 04 Jteq j-oTqydeosng fgoeJins TIN. |"#-Z-V 1940 FW [77777 WIVO] IIS BINOW eT ey 
“rood ‘100d ‘sodoys quoorod 7 
I [7777 pooy of Ney |-- 7 7 pooyH 0} meq |-atqydoosng |--7O 1940 TI |7~-9-V 10A0 F-V | 04 g ‘UIBOT FIIs AVeSeUA yy gsy 
“100d ; ‘100d ‘sadojs qusosad ¢ 
I |7 777 pooy 09 ateq |--~-~ poor 0} eq |-etqydeasng [-~ToO wao TW |-7-g-V 040 F-V | 07 [ ‘UVOT MIS Avsouay vsy 
“100d ‘rood ‘sadojs qJuevsed [ - 
I Jo" 7 7pooy 04 aTeq [-- ~~ poor 0} seq |-opqydoosng |-"Jo J2A0 TI |---g-V J9A0 F-V | 03 0 ‘UIBOT HIS MUSOU sy 
z sedoys quoosod [ 03 0 
Segments pas Ris ech pst pee ee Tw ee eo yee eee ape e, eee Pe Te ee Sree ee og nee Qe ows ‘xoTdu109 [[laN,Q-PloH N-H 
‘sodo[s yuoosod 
“100d ‘100d 2 07 & “QuBLIBA UNOS 
{ ("~~ 7 poory 0} eq [7777 poory 09 ave, |~atqrydeosng [----- >> 777 TO | 77 Q-V 49A0 F-V uly} ‘Weoy BIS PIOH gPHz 
-sadoys qusased 
“100d “100d € 03.9 “QUBIIeA UNOS 
T | ~~ poop 04 Weg |7 ~~~ poop 04 weg |-etqydeosng j7~~ ~~ ">> TO |" "9-V W040 F-V urgy ‘WIBOT IS PIOH VPH¢ 
§ | losdoy, pany poaed pegtufy OHSVV 
Trg Peoy WOT}OR 4SOIy 
epvasqns pvory oy AIITIG log joqurAs 
—yo -1yde0sng dey 


eB AUTPGVING 


—AOj peLezyeuT [Los Jo AGTTIGe}ING 


WONBoYIssep Sulss0ulsUuq 


penunu0g— ganz ‘fiqunog oF] we sjios fo uowynjoudsaqur burswoubugyy— OQ] A1aV I, 


vo = pooy 


~~~ ~poory 


‘oTqht 
-deosns 
AJayerapoyy 


“8Td 
-deosns 
ATeyeIopoyw 


yp pre 100g |7~"~poory 
y pene es Joog |"~-~pooy 
‘100d are] 


“dIBy 
ame 100g | 0} poory 
EP es Teg) pO 7 are 
Py poor) po Ry 
i ne rey TCT 

fe wee ALOT meaner CLA: & 
een 94:2; § nn OLX: & 
aT ATC eemneeener COCA: fi 
in pee Atco a ey 
i xe Weg [OUT TY 

“IVY 
} pooyy | OF poor 

“By 
/|777 "poor |} 0} poor 


“100d 
0} HET 


‘100d 
OF} aIe 


“~~~ poor 


‘100d 
0} IIe q 


eee A | 


LA § 


~~" "poor 


~~ ~~ poor) 


‘100d 
O} ITE 


‘a00d 
0} ATE 


‘100d 


eg 


eS: | 


TIT 


“aATBy 
0} poor 


“atqndeosng 
~arqndeosng 


~ atqrdeosng 


~atqudeosng 


~atqiydaosng 


~9Tqrudoeosng 


~ afqrudaeosng 


~aiqudassng 


-aTqrdeosng 


-atqydassng 


~9Tqrdoosng 


“arqrideosng 


“WS~-dS 
41900 "TIN-TO 


"TO 
“TI 2040 WS 


“MS 10 d§ 
JOAO [Llosqns 
Wg ‘908 
“INS TO-TH 
VX 
JOAO [Losqns 
WS ‘a0vj 
“ms "TO-TA 
“TIN 
JOAO [losqns 
Wg ‘90Rj 
“YS TO-TW 
TO-IN 
J9A0 [losqns 
WS ‘a0¥j 
“ANS TO-TW 
“TO-IW 
JOAO [IOSqns 
Wg ‘a0Ry 


“""8-¥ 10 F-E-V 


___€-V 10 F-2-V 


“q-I-V 10 
F-Z-V J0A0 F-V 

‘9-¥ 

10 p-V J2A0 
¥-Z-V 10 F-V 


aa Q-V 10 5-V 


e-V 
10 $-Y I9A0 7-YV 


‘O-V 
IO F-V 12A0 F-V 


‘O-V 
10 $-Y I9A0 F$-V 


“F-U-V 2A0 F-¥ 


ANS TO-TH 


“WS 4000 TH 


“WS JOA0 TIN 


“F-B-V 10A0 F-V 


“""P-G-V 10 F-V 


“""$-Z-V Jo F-V 


‘E-¥ Jo 
$-Z-VW I9A0 
F-E-V 10 F-V 


"E-VW 10 
¥-Z-V 19,0 
F-G-V 10 $-V 


‘sadoys qusared ¢ 04 9 
‘pues ouy Aureoy Adueg 


7 pepuuRyo 
~~ ‘xo7dur00 UUB AA -999CT I 
7, xopduroo uue Ay-999781g 
z pejauuBya 
‘xojdwoo §=Adivg-a99e 1g 
7, xoqduioo Kdieg-a94elg 


Gace orn. We] 049° 
~~pues auy AUIROT CUIAQ 
“""weo] Apues auy Bulag 


‘sodojs quaosed 
T 0} O ‘ureo] O1[9919 
‘sodo[s quao 
-led » 09 ¢ ‘unyea4s 
-qns Aulvoy ‘weoT 
Aputs aug oawo 
‘sadojs uso 
-r1od ¢ 09 9 ‘uinzeags 
-qns AW¥O] ‘UIBO[ 
Apuvs ouy oyaWIO 


*sodoys 
queosed 7 04 ¢ ‘UIBOT 
Apuss suy of[ayIO 


‘sadoys 
quoorsd ¢ 03 QO ‘uTeOT 


Apuvs ouy opfeyo | 


‘papora 
‘sadojs yusored » 04 
¢ ‘weol <pues [TION .O 


‘sodojs quaosed | 04 
0 ‘urso] Apues [[19N.O 


*popola 
‘sodojs yuoo10d 
¢ 04 § “WOT TTEN.O 


‘sodo[s quaorad 
T 09 9 ‘UIvOT TTON.O 


v5S 


ES 
MY 


M-dé 
M-d 


S-dé 
S-d 


td 


FO 


40 


+0 


402 


400 


a0 


v0 


cgUo 


an) 


cd10 


10 


“a[qrndoo 


“qTey "100d *1TBj -sns AT 
a ey | 0} pooy OV eg | 0} POOH | -sjelopoyy po” WS |" ¥-2-V 10 F-V 
“ajqudeo 
“arey “100d "Ivey ~sns AT 
7 Weq | 0} poor OF eT | 0} POOH | -~eyerOpoPT poo WS | b-Z-V 10 7-V 
“pood ‘poo ‘a1qn ‘WS ‘F-G-V 410 
5 ees 100g 04 Weg j-7 77 100g 0} Ley -deosng | 1940 TIW-TO J-V 19A0 F-V 
“ajqndas 
-sns AT 
2 100g j-~ poogy oom 100g | ~~" pooyy ; -aserepoyy p- WS-dS |" &-V 10 b-2-V 
“WS-d8 
JOAO 
frosqns ‘e-¥W 10 
“ALB “100d “ILey “oTqny TA 710 F-Z-V JOAO 
9 Yar Fea! 100g | 0} pooy 0} TIBq | 04 poory -deosng ‘aoBjpns JAS ¥-Z-V 10 #-¥ 
“WS-d8 
I9A0 [fosqns *E-y 10 
“ey ood “Arey IN~I0 ¥-Z-V JA0 
2a an 100g | 0} pooy oF Ite 07 pooy |-ajqudeosng feoejns WS $-Z-V 10 #-V¥ 
“9144 
-dgasns 
0 es 100g j7~~~~pooy |----- 100g j-~~~ poor | Ajayeropoyy |--- 77-7777 WSs [7077007077 ¥-2-V 
“31a 
-daosns 
2 ie aaa Ioog {~~~ “poor j7---- 100g |---"pooy | Ajeverepoyy |--- 777777 ING: Fees ¥-3-V 
“oTqhe 
-dsosns 
2) eas 100g |- ~~~ pooH jo- ~~" Joog |-"~"poon | Ajeyerapoyq [--- 7-7 WS [UT v-3-V 
‘3iqny 
-daosns 
2 qed ("~~ "poor poo” 100g |"~~~ poor | Ajeyerapoyy jo 77 WS |" ¥-Z-¥ 20 F-V 
‘314 ; 
-daosns 
y pO are poo poosyy poo” 100g |--~~ poor | Ajayesepoyy jo ~~ >> WS | ¥-2-¥ 20 F-V 
‘rood “TRY “HO-TO "9-2-¥ 30 
Tp pooydy poo" are 01 eq | 04 poo |-s[qndaosng | 1040 TO-TIN 9-¥ JeA0 F-V 
yt) 
—TIN 1aA0 
‘100d posans HO ‘9-1-V I2A0 
Aa esate I00g OF dey fo qeg [--77- ioog |- a[qrydeosng faoepANs ‘TIA g-y 10 7-V 
“efqyy 
-daosns 
2)8 agai IOOg |-~~~pooy [----~ 100g |-~-~poor |. Ajeyerapoyy [7-7-7777 77 INS |7-"e-V JO $-7-V 
iS | Tosdoy, paeiy paaed pegtayy) OHSVV 
Tg peoy WOR SOI] 
epeisqns peoy oy AdTIG 
—yo -ydeosng 


se AqIqeymng 


—Jo} [eLOyeur [los Jo AqTIGezINg 


DONVIGISSePD ZULIEIUIS UG 


‘doap ‘weoy 
Apuvs oug wus 


-weol Apuvs sug uu A, 


77-77 >>“ YIRO] TIS UTOA 


-7" "pues ouy oUuTqUOTR A 


-sodo[s quaosed 

2 04 ¢ ‘uINnyetys 

-qns Auto] ‘pues 
eug AWBOT UVUINYL, 

‘sedoys Jue. 

-1od ¢ 03 9 ‘wingess 

-qns sureo[ ‘puss 
auy AUIBO] UBWINTY, 


“popois pula ‘puss 
euy AUILO] UBULANYY, 

*sodojs 

quoosed 2 03 ¢ ‘puss 
aug Aurvol uBULINYY, 

*sadojs 

quooiod g¢ 0} g ‘puss 
auy Aweo] UBWIING 

*sadoys 

queored 7 04 ¢ ‘UIROT 
Apuvs aug uswusinyy, 

*sodoys 

queored ¢ 04 Q ‘UIROT 
Apues ouy uvswinyy, 


~~ IBOLT UTS Y9eIg IeATIG 


ane cae WEOT IIS 43099 


-sadojs puaoied 2 03 ¢ 
‘pues aug Aureoy Adieg 


HOS 


GME 


qM 
oA 


BA 


GulZe 


VLE 


eu 


aul 


V4 


asi 


9S 


penunuog—ugany ‘fiqunog yor ur spros fo uoynpaiduaya Gursaoubug— OL ATA, 


re 


reg 


v3) 


“~~~ poor 


">>" poor 


"7" = poor) 


‘100d 
0} IIe 


*100d 
04 JIB 


“~~~ poor) 


“100d 
0} Tey 


‘100d 
0} IVEY 


‘rood 
O} ITB 


“ITey 
0} poor) 


‘100d 

-77" poor 0} ITE J 
‘100d 

"7-7" poor 0} Weg 
“100d 

-“"--pooyn 0} IT 

ie Wey OO are 

eras Tey po Arey 
‘100d “TBI 

0} JIB 04 poor) 


-alqudaosng 


-aiqridaasng 


~afqrudaosng 


~ a]qrydeosng 


~atqnidaasng 


~afqrdeosng 


“IO 

TJX y240 

Tosqns HOD 
:9OBJAINS "TIN 


“IO 

“TJ 1200 

Tlosqns HO 
Sa0BjIns TIT 


mete) 

JI 12800 

frosqus HO 
[30BJINS "TIN, 


"WS J0A0 
TO °YWS 


“ING Jao 
TO WS 

“MS 

JO J JaA0 

Trosqns WS 

feoejains 


TO % WS 


“9-L-¥ FO 
9-V 1040 $-V 


*9-L-V IO 
Q-V 1040 f-V 


“9-1-V¥ 40 
Q-V J2A0 F-V 


“P-G-V 19a0 F-V 


“P-E-V J9A0 F-V 


“P-G-YV 1040 F-V 


‘a[qe} JO pus ¥e sojoU4O0] vag 


7 SUIGOT IIS 


OUI[X-AATY] POOM 
7sulvo] Apues ouy 


OUI[XG-J9ATY POOAL 


“‘poepois 
‘sodo[s quaosed 7 07 ¢ 
‘UIBOT IIS JOATY POO 


‘sadojs quaosrad ¢ 04 [ 
‘WIBOT YIS OANY POoM 


--sadoys Juaosad | 049 
‘UIBOT UIS JOAN Poop, 


“ouITes 


‘daop ‘urvo, uue Ay 


pee es daap ‘meo, uUe AM 


Ppa eae WBOT UUBM 


caIM 


vIM 


IM 


WMS 


WME 


WIAA 


*plezey 


Suidid 
“paszey ‘aevuleip qaiy, 
) surdid 907 s1mber ‘Apisuap uo 
U ysry ‘sodojs eur {sno Surpusdep 
iN JeA9] A[veu -rod ull ‘asedees ‘Sulleeq “101909 
0) FB aaa () poou AR | ‘opqeys Ape ayeropoy | 100d 04 pooy | asopo yy poor |~~-daap ‘urgoy, sseg wge 
*prezey 
“Be Surdid 
“piezey -UIBIpP 904 ysty { Aqis 
i) surdid ormnbor -uep uo 
Y yary ‘sedoys ABUL SSMOLA sulpuedep 
Mo Jeg] ATVI -iadull ‘aBudaes ‘BULIvEq *[orqUOD 
OW pO @ pseu Avy | ‘orqeys Ape ayeropoyy | 100d 0} pooy | osoypo yA poory j- 777-7777 UWIBOT SSBO wy 
*paeze 
audid 
ysiq 09 
“prezey 9] BIBpOUl [en 
sutdid ‘os BUulBIp SVyerys -uasse [01]U00 
ysiy 04 904 omnb -qns jo aso[o ‘sayqout 
a) ey e1Npow -o1 ABUI Aqisuep uo pe MOTEq 
U ‘sadojs ‘snotaseduit sulpuedep poos ‘sayout 
A [Pag] Apo faiqeys ‘aSedoas ‘SulIBeq ¥#% JO yydop ‘deep ‘ureo[ 
OW [7TTT TTT (@) poou Avy ApAve,T aye1apoyy | 100d 0} poor) | 04 100d 0} pooy Aputs oug sseg SOE 
*paeze 
ard ‘aseurleip “e1e1qs 
ysry 04 90} oatnb *posodxo -qns jo *‘seyoul 
eyesapoUL -o4 ABUL pues Ayisuep uo $Z MOTAG 
B) ‘sedojs ‘snorased Jl SAISSIDXO Suipusdep poos ‘sayout 
U yeagt Ajzvou fajqeys fosedoos ‘Sulrevoq $e Jo yydop “WIBOT 
AOLE fo SRST (1) poou Avy APACE T aye1opoyy | 100d 0} poor) | 04 100d 0} poor Apuvs ouy sseg so 
“THOS 
-qns 9[qvour 
[s -aad ATMOS 
faseulelp “SNOIA “sulIveq 
Y aoBjins -roduit susyqoid ood 
a1 rood Aywoory j~ > 77 (i) | ‘erqeys Apareg | & you o8edeeg 0} poor) fr7T TTT WV | - 7" WOT YIS Jong ng 
08 emai (OD naemmmoon eda paricatca ans tia oie Coeiegs a ci coda Ta ei ell a pur usyorg ig 
u ‘Ayrsuep uo 
Pp “[Ios surpued 
B -qns e[qvoul “yyoq IO -op ‘Bul *Soyoul 
j -oid A[pidei ‘u01400901d ‘wsjqoid -1veq 100d eT AOjToq 
7 Aqaa Suretqoid adojfs 10 oq Avuw ase 04 poos poos ‘sayout 
AL SUIpOOy pur sadojs [2A] *snolAied -dees ‘posod seYoul GT Jo eT jo yydep 
J9A | 9Iqe} 199vK YS | Ajzeou Jo poon | forquys Ayre yy -xosI puvsjy | yydep mojag | 0} pood 07 areg [---~---uweol Aouieg eg 
UL "molqoud Sut 
AA -poog pure sjqe} 
Mah) | OVE MB" ATPBIOTT, 4] sae FRR SEO Ae | PaO eS ae SS Stasis Sai ree aie Daas Se pur] pelaniry KS 
quout Bole 
-yuequey MOAIOS9Y 
eseuleip S9BAT| IO SONIC suoly 
Cu jeanynou3sy -epunog SolqslIopowsre yo joqurss 
SWEP MOT uomoedwo0g plog dey 


—SulJoaye sainyvay [log 


penunu0og—ugany ‘Azunog WoT ua spos fo wounpetdsaqur Sumaauibuy— O1 HIV J, 


i 


om ERE ONS hh, 


ont SRV a 


HI 


es 


‘a3B 

-UIVIP [BUIOPUT 

AO[S :SULYIV] 
aq ABU $jaTINO 


‘Tlosqns 91qB 

-outzed ATMOS 

SOSBUTeIp 
iood Aj[eoory 


‘[losqns 9[qe 

-oulsod A[MO]S 

‘eseureip 
Jood A]Teo0'T 


“9Tqe} 

978M YSTY 

‘osBvuUleIp 
iood A][eoor7y 


“aTqey 

IOVEM YSIY 

foBeureip 
rood A][e00'yF 


“prezey 
suidid 
a}elepour 
‘sodojs 

4ep poou Avy 


‘prvzey 
suidid 
a}yelepour 
‘sodors yey 

poou Avy 


au 

-UIBIP 904 

poeu ABU 

fsnola 

-soduit 

: Aqiqeys 
rood 04 ste 


“anB 
-UIBIp 909 
pesu Aeul 

SSNOIA 
-roduit 
: Aqriqeys 
i00d 04 IIe J 


o3e 

-UIVIP 304 

poou Avut 

SSnolA 

-1edull 

: Aqyiqeys 
100d 04 Ie q 


"SNOTA 
-iadut 
fatqeys Ape 


‘asBureip 
301 pesu 
AwuUI SSNOIA 
-sed Ajaye 
-depoul 
forqeys Ayare gy 


‘oBBULRIP 
904 poou 
ABUL SSNOIA 
-red Ajax 
-apoUt 
9[qeys Ape 


‘oseUIeIp 
90} a1inber 
ABUL SSNOTA 

-rodult 
raiqeys API] 


‘oSvureap 
90} ermnbas 
ABUL SNOTA 

-reduit 
a1quys APE 


‘daap 

ae eyes 

ABIS 

pue pues 

d1DY A SUOTZ 

-BOI0| YB U9] 

-qoid 1ourw 
@ a8edoag 

‘deep 

ale BICIYS 

PAvI3 

pus puss 

olay M SUOTY 

-R90[ 4e WS] 

-qoid rout 
@ adeda0g 

‘doop 

1B BYEI4S 

PAIS 

puv pues 

er0yM SUOTY 

“BOOT 18 U9] 

-qoid iourw 
% adedaag 


‘welqoid 
@ you asedasg 


*pasodxa st 
wnyedysqns 

Jt OAISSBOXO 
‘adedoas 048 
-INpOUl 0} MOT 


*posodxo st 
uinyeagsqns 

Jt SATSSOOXO 
fosedoos 070 
-1IPOUI 04 MOT 


‘oBedoos 
ay BlIpO 


‘odedoos 
a} BIVPOTW 


“prezey Sul 
-did ysty 
04 99810 
-pour /3ur 
-IBOq IVS 
04 100d Ara 


‘paezey Sur 
-did ysry 
0} 07810 
~pour {3ul 
-1B9q TBI 
04 100d AIBA 


“psezey Sul 
-did ysry 
0} 89%.10 
-pow ‘Sul 
-1v9q IIe] 
03 ood Alaa 


“Suliveq 
100d 03 poor 


“soyour 
O€ MOT 
-9q poos 
SSOYoUl OF 
jo yydop 
0} Butesq 
iood 03 pooy 
“sayoul 
Of MOT 
-aq poos 
SSOYOUT OF 
jo ydap 
07 SuLreeq 
100d 04 poor) 
“panzey Sul 
-did ysry 
‘Aqlsuap uo 
surpusdep 
‘SULIvOq 
1ood 03 poor 
“paezey Sul 
-did ysry 
: £41suep uo 
surpuadap 
‘Sulveq 
iood 0} poor 


“[Rtyuasse 
[O1}UOd asor[o 
‘rood 0} pooy 


‘TeIyuesso 
[o1UO9 asO[a 
‘100d 0} pooy 


“TerIyuasso 
[o19U09 oSO[O 
-tood 04 poor 


“SOYOU! YF MOT 
-aq poos ffo14 
-U09 BSO]O YT 


SoyoUl OE Jo 
yidep 0} poor 


"SOYOUI OE AOT 
-d8q poos {101} 
-U09 9S0]9 YALA 


sayoul Og JO 
yydep 0} poor 


‘JoryUOCO 


aSO[D YIM Poor 


‘[O1yU00 


aso ULM pooy 


“papors 
‘sadojs yuaorad » 
04 g ‘weOT IIS Te 


‘sodojs yusored ¢ 
Oo} [ ‘urge 4118 Tey 


*sodojs 
queoied [ 04 


Q ‘weOT IIS TRH 


~~ UreOT YTS eOWTT 


¢SUIBOT 4118 
JOATY POO M-OUNXG 


7 SUIBOo] Apues uy 
TOATY POO M —OUlXG 


‘pues 
auy AWBOT STOUIS[OL 


“UOT 
ApU¥S OUY SIVUIS|Y 


‘sodojs 
yuoosed gg 09 
TE ‘wrvoy YIs AQTOD 


*sodojs 
quoored TT 0} 
L fareoy ys QOD 


cg?H 


VP®H 


PH 


w4 


SM-3 


eq 


sq 


aqo 


349 


“prezey 


‘sodojs 


*sadoys 


‘sado[s 


‘sodoys 


*sodo[s 


suidid 
‘snotased 97BINpOUl 
“UIT 5 3[q ‘ara;qoid {suLreaq ‘a[QuIIsep [014 yusoiod [ 03 0 
EL [REO (Ge [Pos rere se (x) ~eqs Aparey | 8 you a#edaag | pood 0} 100g | -U0d asolo ‘eq | ‘UIeOT 4IIS esaIPlOH 
‘as eulvIp 
304 
pseu Avul *prezey 
SSNOTA Suldid 
~9d ull ‘asedees ysiy ‘Tetyuasse 
: {AquIq a}e1Opoul {gulreaq Jo1zU09 aso]9 quaosed ¢ 04 T 
Hert rae (i [Pee (D -84S 100g 0} MOT tood AIDA {100d 09 poor) ‘uleol $]IS Sqqo]] 
‘advuleip 
: 304 
peeu Avw ‘pavzey 
SSNOIA suidid 
-Jadut ‘adedaos ysiy *jeIyuasse 
f AQP ayelepoul fSulreaq JO13U09 aso[o qguaosed [ 03 0 
Helene Papaieed G) ie rec ar aa (x) -B4s 100g 0} MOT sood AroA ‘100d 0} poor ‘GIBOT HIS SQQOHT 
z.papoid AjaiaAes 
Ba = SIA Scere s | ctine Sagtie feo cities Sas Se Sale | Reena ee RS er Te ey ee ‘xojduroo sdurnsey 
“‘prezey 
Zutdid 
“SNOIA a}elspoul 
-13d ult SSullvaq ‘a[qelisap ‘pepose ‘sedo[s 
fa[qvis ‘watqoid 8 poos ]o1}3u09 quaored J 01 ¢ 
EL, [pee sare Qe [PES reres= (1) Ape you advdeeg , 0} 100g asopo fateq | ‘ureo] aIs sdulnseyyT 
*prezey 
Suldid 
“SNOIA ayelapoul 
-iodult fBuieaq arqviisop 
9[qBys ‘wayqoid & poo [o1}u09 qyuoosod ¢ 04 T 
joer ae © al i eae! () ALTE you o3edaeg 0} 100g aso[a fareg | ‘ureo] 4[IS sdulysey] 
*prezey 
Zurdid 
“SNOIA ayerlapoul 
-raduil ‘Suliveq ‘ajqealsop 
faytqeys ‘waiqoid @ poo3 [O41] u0a qusored [ 09 0 
9° ie pean nea Grae er eae (@) Ape jou ededaag 0} 100g asoyo fareg | ‘Ureo] 41S s#uTyseyy 
: + ,{sodoyTs 4u90 
-sed [ 0} 9 ‘xatd 
Selene eee aa ROSE niga ere eye pe Wire fee te eee Pee Nee Ree aS “W109 [TON .O-1@H 
qguaut eale 
-yuequig TOA 18994 
oseuleIp S8dAQ| IO SAAIC suory 
I yeamnqnosy -epunogy SOrjsl1ojoVreyo 
suep MoT uolnovdur0g [log 


—Bulqoege seinjzeaj [10g 


°H 


VGH 


qH 
€SH 


casH 


VSH 


SH 


ponuyuog—agany *Agunog oF ur spros fo uorpojasduayur Burssourbug — Ol ATE, 


“SNOIA 
-redull 
a[qeys 

Ayre gd 


“SOLA 
-rodult 
S91qeIs 

ALLE 


*snotared 
~ut faq 
-eys ALTE 


“snolAred 
-ult {31q 
-B4s ALE] 


*snolared 
-ul ‘31q 
-e4S APB 


*snolaisd 
-un F91q 
-eys ALTE 


“snorased 
-UT S91q 
-eqs Aste 7 


*snotaied 
-urr aTq 
-Bys ATIC 


“wretqoid 
% Jou odedaeg 


“warqoid 
% you advdaeg 


. “weTqoid 
8 Jou adedaag 


“wiatqoid 
% you esedoeg 


“watqoid 
% you adedaeg 


‘worqoid 
8 you asudaeg 


‘weiqoid 
% you a¥edoag 


“wiepqoid 
B you adedoo0g 


*paezey 
suldid 
9} eIOpoul 
‘BSulveq 
pood 03 100g 


“plezey 
suldid 
97 e1apoul 
‘sulveq 
Pood 03 100g 


‘prszey 
suidid 
ayelepoul 
:suleaq 

pood 04 100g 


‘prezey 
suidid 
oyelepoul 
‘Burresq 
Pood 04 100g 


‘prezey 
surdid 
ayerepour 
:Suresq 
pood 04 100g 


‘prezey 
suidid 
94.BI9poOUur 
‘Surreoq 

Pood 04 100g 


‘prezey 
Surdid 
ayelepoul 
{suriveq 

poos 04 100g 


“prezey 
Butdid 
oqBIOpoul 
:SuLIveq 

pood 04 100g 


“a[qBilsep [O14 
-U09 9SOD [IB 


“a[QBIIsep [O14 
-U09 9SO]O {ITB IT 


“a[Qwalsep [O14 
-U09 9SO]O {ITeT 


‘a[qurIsop [O14 
-udd sso[o ‘leq 


‘a[quiisep [019 
-u0d asopd fey 


‘a[QeiIsep [ol 
-u0d aso[o fae 


‘a[quaisap Jory 
-UOd 9SOO [IIB 


‘a[Qeiisap [Ory 
-u0d 9sOopo fired 


*pepole 
‘sado|s quoaied 7 
04 § ‘UI¥O] IIIS P1O]T 


‘sadoys Jusoled ¢ 
04 T ‘UreOy HIS PIO Py 


‘sodojs quedsed T 
07 9 ‘UrRO] 4TIS PIO FT 

2s’ pepore 

Ajaieses ‘xetduioa 
AqjoD-aFa1ployy 


*popois ‘sadojs 
quoosed TT 0} 7 
‘WUBOT HIS esoIP[OP{ 


‘sedojs 
quooied TT 09 2 
‘UIBO] HIS OBdIp[OP] 


‘pepors ‘sodojs 
useried 7 04 ¢ 
‘UIBOT BIS BBIIP[OP 


‘sadoyjs 
quaoied 7 04 ¢ 
‘WIBOT IIIS BBaIployy 


‘sedoys 
qusoiad & 04 T 
‘UIBOT 4S BBaIp]oyy 


caPH 


VPH 


PH 


€9-H 


29°H 


9°H 


69°H 


€°H 


VOH 


[ 
) 
3 “prezey 
J surdid 
; ysry OF 
> -3qey 9] R10poul “SaTPOUL ZF ; “SOYOU! ZF 
f Joyem YSTY ‘sedojs jo yydap *pasodxe si AOaq poo? 
y AT[BUOSBES J@Ad] aA0qeB pues sserun fsayouU ZF Jo 
} foseureip Ap reau snorasodult wia,qord “BULIeaq yydop saoqe “OUTTUS 
TN [use UL MOTS poou Avyy | farqeqs Ape | B you esedeog | 100d 04 poor) iood 0} eq | ‘ureol IIS ainoureT 
I 
) 
B 
J “prezey 
5 Suidid “SOyOUl ZF 
) “a1qe} ysty 0} ‘yo yydop “soyout 
if 194yVa YSIYy 3} e1OPOUl aaoge ‘pesodxe si ZP MOTEq poos 
A ATpeuosvas ‘sodoys snotased pues ssaqun Ssayoul Zp Jo 
I foseuleip {eA9] Ap 1e0U -Ull fopqeys wiatqoid *ZuLreaq yydep aaoqe 
OW [BUs94,UT MOTS psou Avy Apreq | @ you odedeeg | 100d 0} poorn ood 0} weg |-"urvoy yIs ornowe'T 
.) ‘sodojs 
q ‘snorAsod *wusjqoid “Sulivoq queosad 2 02 
LET rere oe ee ey QRS Se ) -wi faiqeag | e you adudeag | 100d 03 poor |--~-poos 03 areg | ‘ureoy 4qIS enh 
2) t ; ‘sadojs 
af “‘snotAsod “wetqoid “Butresq quooiod € 04 T 
BIN Q)aiee SSeS () -wi fa1quIg | v you adedeag | 100d 0} poor |[---~pood 09 areq | ‘ureoy Is MvsoUO yy 
a) , sedojs © 
tf “‘snorAsod ‘wia[qoid “Bulieaq yuadied [ 040 
a) 5S fe er Gyede rere esr (D -wl ‘ojquig | ev you aBedeag | 100d 09 poon |----pood 03 aeq | ‘ureoy a]Is MesouDyy 
2 sedo[s yueo 
-red { 03 9 ‘xojd 
mart Fa el (a a Fa cee Sa (a Wl eee a -U109 [TION .O-PLOH 
sados 
quoored 2 04 
U *snotAled ‘ulatqoid “Sulivaq € “qUBLIsA UNOS 
7 Oa cca aes (a) ee SS Be aes () -wir faiqeig | @ you adedaag | 100d 03 pooy |-~-~poos 04 sey | uly ‘WeOT FIIs PIO 
-adoys 
, qyusored ¢ 04 
Uf *snotared “wetqoid *Bulieoq 0 “ues wINnjos 
By po Gon |Fo S cesses @) -unl faqqeig | @ you a3edeeg | 100d 0} poor) |-~~~ pooS 03 mv | utyy ‘ureoT {Is proHy 
quaul Bole 
-yuequiyy TOA IOSOY 
eseureip Sd9A9| 10 SOXIC, suol} 
| jeinyjnosy ~epunog so1ysuayereyo 
surep MOT uorqoedur0g qos 


—Bulooye soinyeay [log 


ele 


eT 


as 


VS 


sy 


N-H 


GPH2 


VPH<e 


yoqurAs 
dew 


penuyu0g—ugany ‘fizunog poz] ur spos fo uownjpudsaqur Gursaourbug — Ol Tay I, 


LOT] 


“BUIPOOLP, 0} 
qoalqns falqe? 
JOQVA YSIY 
SOBVUIBID 
jeuraqul pideyy 


“9[qey 
Joye Ysiy 
Ayyeuoseas 
‘aZeureip 
[eusezUL 

“ ayBIOpOTW, 


“91qe4 
ayes YSTY 
AT[euosvas 
fadeureip 
[euze8qUI 
a1BIOpoy] 


“aqqe4y 
Joye YSIY 
Ayyeuoseas 
‘OsBUIBIp 
[eUur9y UI 


a}RIOpoy 


“plezey 
suidid ySs1y 
-sedo[s 
JeAq] ApIeou 
peeu Avy 


*piezey 
Surdid 
ysry 04 
9} 819poul 
‘sadoys 
[aaa] AlTTveU 
poau Avy 


‘prezey 
surdid 
ysry 04 
a} B1apoul 
‘sadoys [9A 2] 
Ajaveu 

pseu Avy 


*piezey 
suidid ysry 
0} aye1epour 
‘sodojs’ 
[249] ApIvou 
pseu Avy 


‘oseuleip 

204 

poou Avul 

SSNOTA 

-redwit 

‘aTqeis 
Ayareg 


‘oS CUIvIp 

304} 

peeu Leu 

fSnota 
-rad faqeig 


‘odeureip 

a0} 
aan bor 
' seur 
_ #SNOTA 
-ded fatqeig 


‘aseuleIp 

904 

peeu Av 

SSNlOLA 
-rad fatqrag 


o3e 

-UISIp 904 

pesu Aww 

fsnorared 

mur S AVTEq 

-e4s 100d 
Of eg 


938 
-UIvIp 90} 
pseu Avu 
‘snorared 
~uat S Aqrq 

-B1s 100d 
0} ITB 


‘os BUIBID 

930} peau 

Aeut sno 

~TAIOCUIT 

‘Ay 

-e4s 100d 
049 ITB IT 


adedoas 
o}BIOPOT 


*‘poesodxo 

st puvs 

JI OAISSo0xe 

fesedoos 
ayVIIpOT] 


‘asedaas 
BATSSAOXT 


asedoes 
SAISSOOXTL 


*pasodxs 
SI pues jt 
SAISSOOXO 

‘ededoos 

a} eIOpoyy 


*pasodxa 
SI pues Jr 
@AISSODXO 

‘asedoos 


aye1apoyy 


*posodxa 
St pues JI 
DAISSOOXO 

‘adudees 


aye1apoyw 


*prezey 
Suidid 
ysry 
: Ayisuop 
uo 
suipued 
~op ‘Sur 
-1vaq 100d 
04 poor 
“MOTAQ 
oyeIOpoUr 
‘Aqisuep 
- UO 
sZulpusdep 
‘sayour Gy 
Jo yydop 
04 Bul 
-1vaq 100d 
0} pooy 
“MOT2q 
0} e1epoul 
: Agisuap 
uo 
Sulpuedep 
‘Satu g 
jo yydap 
0} Bul 
-1e9q 100d 
0} poor 


*SOYOUul OT 
Jo yydap 
MOTOq 
QAISS99 . 
-xa {3ut 
-Iveq pooy 
*prezey 
suidid 
ayerapoul 
oF YstYy 
!SOOUl QF 
Jo qydop 
dAo0qe BUI 
-1gaq 100d 
AIBA 0} ITO 
“paezey 
surdid 
ayerspour 
oF Ys 
SOYoUl Bp 
jo yydop 
BAOQge BUI 
-1eaq 100d 
AIDA 0} ITV 
“prezey 
surdid 
ay erapoul 
03 ysry 
[SOOUL QPF 
jo yidap 
eaoqge Sur 
-Igaq 100d 
AIOA 0} ITE 


*[oa} 109 
asO]a YA poor 


_ ‘yequassa 
[O4}U09 asojo 
‘100d 04 poor 


“[BrJuessa 
[O19U09 9SOTD 
‘100d 04 pooy 


‘yeI}Uesse 
[01909 asojo 
‘100d 03 poor 


‘sodoys yusosed | 
07 Q ‘WOT TI1PN.O 


‘sodoys qusa 
-Iad'] 04 Q ‘urg0T 
Apues ulpeoyy 


“sadojs yuo 
-rad [T 09 ¢ ‘pues 
AULBOT UIPB2T] 


Sh Se wieoy dno'yt 


“ouTTES 
‘WBO] PIS vIBYyseT 


“"“WIBOT IS VaBYysaT 


‘UROL 
Apues ouy vieysey] 


40 


SI 


aPW 


wy 


e712 


7 


Pa 


‘ade 


“prezey -UIvIp 304 “prezey 
suidid - peau eur suidid ‘sadoyjs Juaoled 
yaty ‘sedojs ‘snorased "moe[qoid 9) B19pOUl ‘yetyuasso 2Z 04 g ‘unqesys 
[eAg] ApIvou -ull f aT qe4s asedees {guuveq [01309 asoyD -qns Aureo] ‘ureoy 
AAPOR ERS SRS TS (i) poou Avy ALTE] ayelopoyy | Jood 03 poor fz00d 0} poory Apuvs auy OeO 402 
‘33B 
‘piezey -ureip 30} “prezey : 
suidid poou Avur suidid ‘sodojs quoored 
ysiy Ssadoys fsnotased ‘wet qoud 97 v19poul *yeuessa € 07.9 ‘uinyei4s 
[ead] A[Iveu -wil fafqeys aesedeos :Sulleeq JO13U09 eSOTD -qns Aweoy ‘ureo] 
AG ene ese CaS (i) poou Avy Ayre ayelapoyy | 100d 09 poor) ‘100d 0} pooy Aputs ouy o7[e1O 40Z 
"SOYOUL 
9g aaoge 
“paezey “sno, prezey Sul 
suidid yay -asedul -did y3ry ‘sedoys yu90 
‘sedoys yey fe1quys “worqoid {Sulmveq ‘a[qBalsep JO14 -aod 7 0) ¢ ‘WBOT 
all an (1) ounber AB Aye | 8 you a¥edaag | 100d 03 pooy | -U00 esopo ‘ey Aputs ouy O[eWO gO 
"SQyOur 
gg aaogs 
“paezey “sno prezey Sut 
suidid ysry -tadeduit -did yay ‘sodojs yua0 
‘sodoys yey forqeys “watqoid ‘Suieeq a QwAISOP [O14 -1od ¢ 03 0 ‘wo 
IA See G) arnber ABA Spreg | 8 you esedeeg | 100d 09 poor) | -Uu0d asofo !1BT Apuvs ouy OfPwo v0 
"‘prezey But : 
‘eBBUICIP -did ys1y, 
“prezey 30} psou ‘Aqyisuap uo 
suidid yay Asuw sno Sutpuodep “papoie 
‘sodo[s -taradull ‘Buleeq ‘sedo[s yu99 
yas] Ajreeu falqeys ‘adedaes ood *Jo1yU0o -rad 7 04 § ‘WIEOT 
0G Kir acne as 4) peeu Avy ATAY8T ayeIEpoy] 0} poor } aso[d YIM pooH Apues {TION .O zgwo 
“prezey 
‘aseureip suidid 
204 yary {Ags 
“piezey peau Avw -uep uo 
Buidid yay SSnola Zutpued 
fsodors -iodwl -op {Sur ‘sado[s quaos0d 
yeaa, A[ivou Sal quys -aBedaes -1¢aq 100d bd Con hecess] T 04.9 ‘urleo[ 
OF pers eee, (1) paou Avy Ayleg ayelepoyy 0} poor | esopo YY poor Apues [19N.O wo 
“prezey 
-aseulvip surdid 
9304 ysty f Aqis 
*prezey poou Avul -uap uo 
suidid fsnora Zutpued 
) ysty ‘sadoys -Jad wt : -op {3ul ‘poepoile 
l JOAe] Apreou forqeys ‘adedoos -Iraq 100d *joryUO0o ‘sedojs queosed ¢ 
OTe ner () pasu Av Ayreg a} e1IpOH| 0} poor) | eso]9 WITH pooy | 0} ¢ ‘UIeOT TTION.O ra=b 16) 
quour Bole 
: -yuequy JIOAIOSOY 
oseureip S88AZ] 10 SOHICT suoly 
i] yeanyjnowisy : -epunog Solystiaqovsieya joquiAs 
SUIBP MOT uorjoedu0g Tog dey 


—Suloaye soinyeoj [10g 


penunu0j—ugany ‘Aqunop yoH we spos fo uorpnjotduaqur bursaaumibuy —Ol @1av J, 


xT 


A 


Ne 


‘BUIPOOL. 

03 yoalqns 
fa[qBy Joye 
ysry fase 
-uleip [Busey 


-ul pidea Ara A 


“914e4 

ogee YBY 
A|[euosves 
POSVUleIp 
jeusequl pide 
AToyVIOpo 


*91q84 

JeyeM YS 
A]Teuosves 
‘OSVUIBIP [VU 
-1equl pide 
ATeyes9apo 


Ww 


Ww 


*plezey 
Buldid ysry 
fsodols [0A9] 

Ajreou 
peau Avyy 


*prezey 
Suidid ysry 
-sadojs [2A2] 
Apreou 

poou Avy 
“plezey 
sutdid 
oye1opoul 
‘sado[s 
[PAoy A[IVOU 

poou Avy 


*prezey 
Surdid 
oyerapoul 
‘sadoys 
[aaa] Ajrvou 
poou Avy 


“paezey 

surdid 

ysry fsedo[s 

yeas] ApAveu 
peou Avy 


age 
-UTBIP 904 
arinbad 
Avur {sno 
-TAJodult 
8[qBys 
ALB 
03 
-UTeIp 90} 
armbar 
Aeu {sno 
-TArod ull 
farqeys 
Ape 
a8 
-uTvIp 304 
poou Avul 
:snolaeld 
farquas 
ApITe 


338 

-ulvIp 904 

pesu Avw 

SSnolA 

-iod Ajave 

-1apoul 
a1qeys ALTey 


“SNOTA 
-1ad uit 
191qv4s APITET 


“SNOIA 
-1odtut 
aTqeys APIEG 
*Soyoul 
9€ AOTEq 
snotased 
pue aiqeys 
{soyour 
9¢ JO 
yydep 04 
sno1aiod 
-Ull 79]qe1S 
ATHB 


‘asedoes 
aye1apoyy 


‘adedaos 
a}eINpO| 


‘asedaas 
DATSSOOXGT 


pgs Sangin Sen eet gos beer a Se ree pee SE Sms YseMJoAly | 


*pasod 

-xo sl puvs 

JT OAISSO9 
-xo odedeeg 


‘ura,qoid 
8 you esudeeg 


“ureTqoid 
® Jou asedeag 


*posodxa 

St pues 

JI 9aIsseo 

-xo [solpour 

9g Jo Gidop 

03 o8edees 
ayBrapoyj 


“‘prezey 
suidid 
ysty : Aqts 
-uep uo 
Surpuedep 
BulIveq 

rood 03 poor) 
“plBezey 
sutdid 
ysty ‘ Aqts 
-uap uo 
sutpuedep 
‘Buesq 


tood 0} poor) | osoja yyIM poor 


“AqIS 

-uep uo 

sutpusdep 

‘Bulresq 
zood 0} poor) 


“‘Bulrveq 
aood 03 poor 


“piezey 
sutdid 
ayerapour 
fSulreoq 
poo 07 100g 


*paezey 
Suldid 
97e10poul 
‘Bulreeq 

pood 04 100g 


“soqoul 9¢ 
Jo qydep 

MOTE BUI 
-1B9q pooy 


*[O1QUOD 


QSO]O YIM poor - 


-Jorquoa 


“Soyoul 0G 
MOTEq Pood 


fsoyoul 0% 


jo yydep 04 IIe 


‘o1d 
~ellsep [O14 
-U0d 9SO]O fey 


‘10 
-B.1ISEP [OI} 
-U0d 9SO]O SITE 


“seyour 

9§ MOTEq 

pood fsayoutr 

9 Jo yydep 
0} pood 04 Ire 


‘sodojs quao 
-rod 2 04 ¢ ‘pues 
aug Avvo, Adivg 


*sadojs 4ua0 
-iad ¢ 01 9 ‘pues 
aug Ausol Adieg 


zg payeuueyos ‘xatd 
-Ul0D UU AA -97981g 
7 xo[d 
-W109 UUBM-299%TT 
2 pefeuuvys ‘xed 
-wo0o AdIVg-9998[g 
7 xod 
-ui09 Adieg-97}8[g 


ease WO] OEE 


‘pues 
euy AWLO] BUIAG 


“UTBOT 
Apues ouy Bulag 


‘sodojs quso10ed T 
04 Q ‘WeOT OT[9}19 


ass 


v5S 


Id 


®0 


‘0 


10 


7 


556518—61. 


‘pidzey 


Suidid 
‘aseR ysiy fAqts 
-UT@IP 904 -u2ap uo 
peeu Avur Suipued 
‘snolAsed -ap ‘sul *pepole 
-uil faqq ‘adedaas -Ivaq Jood *[or}U0d puis ‘puss sug 
irate aed () [wort -eys ALE azyeIOpoy] 04 poor | asSopo YIM pooy Aureoy uBuLNy J, guy 
*piezey 
surdid 
‘ode yay f Ags 
~uledp 90} -uap uo 
poou Avul Sulpued 
‘snotaged -op ‘Sur ‘sadojs yuoored 
-ul fajq ‘asedaas -1veq ood "Joayu0o 2 04 € ‘puss ouy 
ere ea () JT 777 @ -B4s Ape y ayeBIOpO]Y 0} poor | sS0P YIM pooy AWBOyT UBULINY J, gu 
*prezey 
Suidid 
‘ose ysiy 
-uleIp 904 [AyIsuap U0 
peeu Avur Sulpued 
‘snorAdad -ap ‘Sut ‘sadojs Jueosed 
-uit faq ‘afedaas -Iraq Jood *[OI}U0O € 01 0 ‘puss euy 
PNAS A Py () [oot -eys Ape ayeIIpPOT[ 0} poor | eS07d YAIM poor Aurvol uvuMy J, V4L 
“pie 
-zey Bul 
‘o3e -did ys1y 
-uIBIp 90} { ApIsuap uO 
posu AvUI sulpued 
fsnotasod -op ‘Sut ‘sadojs Juaosad 7 
“uit farq -adedaas -1eaq 100d *[OI}UOD 0} € ‘ureo, Apuys 
eta aes GQ) J777 TTT 7-7) -Bys ALB 84BIOPOF 04 poor | 9S0[9 YILW pooy aug uBWEIMY,L gs 
“plezey 
“aSBUIBID Suidid 
203 peou ysiy SAqs 
eur {sno -usp uo 
-aredult dutpuedop ‘sodojs quaos0d ¢ 
Sayqeys ‘adudoos ‘SULIvEq “[o1jzU0o 0} 9 ‘wo, Aputs 
Pia nicl Soa @) ort r® ATATC ayeIopoy, | 100d 03 pooy | asSo7[d yyA\ poor) ouy UBWINY,L WSL 
*Tlosqns 
ajqvourred “sno 
A|MOJS [038 ‘sado[s [9A2] ~larodult 
-ulvip so8jins S|reou f91qeqs “wo[qoid “Surrveq “UIBO] 
aood AT[wa0'] peeu Avy Ayrre gq jou a8edaeg | 100d 03 pooy |-~~- ~s00d 04 seg AUS Yoolg ISaylg IS 
‘oBeuleIp “sno 
yeuseyul -jasodult 
MOJS 'BULYOV] fa1qe4s “wa[qoid & “Bulveq 
Aypensn syopyng f7 777770777 () AUIe GT you a8edoeg | 100d 03 steq |~--~100d 04 IVeq [7-777 WIBOT HIS 43009 9S 
quaut Bole 
-yuequy IIOAIOSOY 
aseureip SIBAZ] IO SOFIE suoly 
jeinynosy * -epunoy sorystoyoereyo joqur4s 
sweep MOT uonoedurog ylog dey 


—Suljooye soinyeoy [10g 


paenuryu0g —ugany ‘Aqunoy yor ur spios fo uornpaiduaqur bursoaubug— OL AIAV J, 


“Trosqns 

uy AUTIGE 
-ouied prides 
forqey 10qeM 


ysty ATTeuoseag 


*Tlosqns ut 
Aqyiqvaused 
prides fo1qzuy 
qoyea YS 
A[Teuose 


“Tlosqns ut 
Aqyiqvoursed 
pide fa1qey 
J9yVM YS 
ATpeuose: 


aS 


ts) 


“‘prezey 
Surdid 
ysiy 0} 
a}e19poul 
‘sado[s 
[ea] ApIeou 
pseu Avy 


*‘piezey 
sgutdid 
yary 
‘sodoyjs 
[OAR] 
Ajrsou 
pesu Avy 


“prezey 
Burdid 
yay 
‘sadoys 
T2A2] 
Ayarvou 

peau Avy 


*paezey 
suldid 
yary 
‘sadoys 
[PART 
Ayseou 

peou Avy 


‘advureip 
a0} 
peeu Avur 
{Soyour 
O§ Mofaq 
snorasod 
pues a[qe4s 
{SdTPOUL OE 
jo yydap 
0} SNOTA 
-iaduit 
fajqeys 
ATAe 


“aBVUleIp 
90} o1mb 
-o1 ABUL 
SSNolA 
-roduit 
faqTqe4s 
ATIVE 


-asvuresp 
90} o1mnb 
-oa BUI 
‘STLOTA 
-reduil 
fatqzys 
ALB 


“aseureap 
90} oamnb 
-o1 £eUI 
SnotA 
-19duit 
ferqeqs 
Ape 
‘osvuleip 
909 o1mb 
-a1 ABUI 
fsnotasod 
faiqeys 
Ayre 


‘adeuleIp 
904 
eumnber 
eur {sno 
-tasod AT 
-0}e1Opoul 
farqeis 
Apare,g 


‘oSeureip 
90} o1inb 
~od ABUI 
‘snoraJod 
A[eyera 
-pour fa[q 
-eys Ape 


*pesodxa 
st pues fl 
SAISSOOXO 

fesedeos 


aywlapoyy 


‘odedaos 
oT B1IPOWW 


‘adedoos 
a}VIIPOJW 


sagudaas 
ayeIepoy 


‘asedaas 
OATSSOONT 


*pesodxe 
sT pues Jt 
QATSSOOXO 

fasedees 


2} BIDPOJI 


*pasod 

-xo SI puvs 

JU QAISSOOXO 

fasedoes 
OFVIIPOF[ 


“AVS 
-uep U0 
surpuedap 
‘soyour ZI] 
jo yydap 
MO[Iq But 
-reaq 100d 

0} poor 
*‘prezey 
surdid 
sty 
{Aq1suap 
uo Sut 
~pusdap 
‘Sutieaq 
sood 

04 pooy 
“prezey 
suidid 
yary 
{Aqrsusep 
uo Sur 
-puedap 
‘Sulreaq 
sood 

04 poor 
*piezey 
auidid 
qary 
! Ayisuep 
uo 3ut 
-pusdap 
‘Zutievsq 
asood 

09 poor 
“AQIS 
-usp uo 
Sutpuedep 
*ZuLiveq 
rood 

04 poory 
*prezey 
surdid 
2} e190 poul 
‘Aqsuap 
uo 3ul 
-pusadop 
‘SULIvaG 
a100d 

0} poory 
“prezey 
auidid 
918198 
-pour fA4qIs 
-uap uo 
Sulpued 
-op ‘Bul 
-Inaq 100d 

0} poop 


“sayout 
OF AOTAG 
_ pood fsoyqour 


0 Jo_yydep 
0} poos 04 ITeT 


“[O1ZU0D BSO[a 
UIA pooy 


a (opaude cess) 9sofo 
YA poor 


*MOTAG 
]O1jU09 oso 
Yj pood 
fSsoyoul FZ 
jo yydop 04 
pood 03 are yy 


“Soyoul 

GF AOojaq 

poo fseyout 

GF jo yydep 

04 [oryu0O 

asopo TILA 
poosd 04 are yy 


*soyoul 

GP MOTO 

poos fsatout 

gh Jo Wydep 

oF JOIqUOD 

ASOT FILM 
poosd 0} IIe 


sea Wt WBO] UUB AA 


‘daap ‘wot 
Apuvs suy uue Ad 


"UIBOT 
Apurs sug uueAy 


“7 7""UNROT ATES UITOA 


*puvs 
auy VUul}UaTeA 


‘sodojs 

yuoosed 7 09 

© Twnyeisqns 

Aweoy ‘purs sug 
Aweo] UsUIMY,], 


‘sodoys Jusosed ¢ 

01 O ‘uInyeiysqns 

Aureoy ‘pues oug 
AUIBO] UBUIINY, 


UM 


GME 


aM 


oA 


eA 


a4le 


V4LG 


*xo9[dui09 Siy} JO Sal19S [IOS UI STIOS [BNPIAIPUL IO} BEp 99g z 
-ajqvoydde 10 popoou you Aypesoue’ st sorjoeid sty) ‘fos ayy Jo anyeu Jo ‘(edojs Burpnyour) Aydvssodoy ‘uoijsod Jo asnvog ; 


W 


*Tlosqns 
aTqvoul 
~roed_ AT Moys “sno 
feBeureip -tAsodult ‘wetqoid 
goesjins SoTqeys 8 you 
rood Ayjesory [77777777077 Gy) ATIVE si adudaag 
‘Tlosqns 
aTqvoul 
-iod ATAMOTS “sno 
‘eSeBureip -Agodut “uroy,qoud 
aovjins a[qBys @ you 
Jood AyRooq j--7 77707077 (r) ALTO st asedaog 
"Tlosqns 
ayqvour 
-19d_ A[AMOTS ‘sno 
feseureap -raroduy “wetqoid 
'g0BjINSs fa|qBys B you 
aood Ayeoory [7777777777 G) ATILOL st odudeag 
“aqqey “asBurlBip 
JagVa YSIY *prezey a0} peel 
A]Teuosvas suidid ysiy Awur sno 
fOBVULBIP RU :sadojs -asdodull 
-19qUT pidvl pag] ApveU fa1qeys ‘adedoas 
Apye1popy pseu Avy Aye] ayBIOpo|W 
“a1Gey ‘oseulelp 
Jeyea YSIy *piezey 30} peesu 
Aypeuosves Suidid ysiy Au sno 
fOBVULeIp [VU :sadoys Asaduit 
-iaqur pide Jeao, Apreau farqeis ‘adudaes 
Ajay earapoyy poou Avy APIBy oyB1IpO] 
quoiu Bole 
-yuequy MOA TOSeYY 
oseureip SODAI] IO SOHICE 
yeanynousy 


SUITP AO'T 


“BulIveq 
100d 03 Jey 


“BULIvAG 
1ood 04 neq 


“Sulmveq 
100d 04 Ney 


“AQIS 

-uep UO 
Surpuedep 
‘soyoul ZT 
jo yydap 
AMOTEq BUI 
-iveq 100d 


0} poor) 


‘AQIS 

-uep u0 
suipuedep 
‘souyoul ZT 
jo y3dop 
MOTEq BUL 
-iveq 100d 

03 poor) 


suory 
~epunoy 


—Suljooye sainjyesj piog 


‘o[qBaisep 
[orju09 
OSO]O SIE 


‘a QBIIsOp 
jorjyuo9 
aSO[D SICA 


‘o]qeIISsEp 
jorj}u0o 
OSO]O SIIB 


*jorU0D 
aso[o WIL poor 


*yorU09 


aso]o YL poor 


gSUIvOy HIS 


sorysliepoRieyo 
uoioedui0g 


SUTX-JOATY POO, aM 

7 SUIBOT 
pues auy : 

OUL[XWY-JOATY POO Sa-M 
*pepora 
‘sodoys yuoor0d 
2:03 § ‘WeOT 

UIS JOATY POOM casM 
‘sodojs yusored 
€ 09 [ ‘UreoT 

VIS IOATY POON, VIM 
‘sadojs juaos1ed 
T 03 0 ‘w80} 

QIS JOATYT POO AL IM 
“QUITeS 

‘daep ‘ulvol ue AY WAT 

--doop ‘urvoy uue Ay WME 

joquiés 

prog dew 


penurucj— ugaay ‘Azunog yor ur spios fo uornjaiduayus Bursaaurbusy— Ol AIAV I, 


HALL COUNTY, NEBRASKA 


The suitability of soils for winter grading varies from 
year to year, depending on the moisture content of the 
soil and the temperatures during winter. During some 
winters, soil moisture is low and no frost forms in the 
soils. When temperature permits, moisture can be added 
to provide proper conditions for grading and compaction. 
In those winters when soil moisture is high and tempera- 
tures are below freezing for extended periods, winter 
grading, earth movement, and compaction are stopped or 
are dificult to perform. Gravelly or sandy materials 
that contain only a small percentage of silt or clay are 
generally more suitable for winter grading than soils 
that have relatively high percentages of silt and clay. 
Grading, however, should not be allowed in gravelly or 
sandy soils unless the required standards of construction, 
with respect to compaction of soils and exclusion of 
frozen material, are maintained. 

Frost action is an important soil-engineering problem 
in Hall County. The susceptibility of a soil material to 
frost action varies. A soil generally is not susceptible to 
frost action if less than 10 percent of the soil material 
passes the No, 200 sieve. Soils with high percentages of 
silt and clay are usually more susceptible to softening 
due to frost action than are those with a low percentage. 
In addition to the content of silt and clay, the permea- 
bility of the underlying material, the water table, mois- 
ture content, temperature, drainage, and other factors 
affect the susceptibility of a soil to frost action. 

The ratings given in table 10 for suitability of soils as 
sources of topsoil or sand and gravel apply only to Hall 
County. Many of the soils are rated poor as a source of 
topsoil because the material is too sandy to be high in 
fertility. If a soil is rated good as a suitable source of 
sand and gravel, it may still be necessary to explore ex- 
tensively to find material that will meet gradation re- 
quirements. 

In general, the soil features listed in table 10 as affect- 
ing engineering were selected according to the problems 
that these features might cause in construction or mainte- 
nance, or both. The soil features listed for a given soil 
were based on the profile of that soil as shown in table 9. 
Variations in profile, for example, variations in depth to 
gravel, will change the ratings for some kinds of ‘strue- 
tures or practices. 

The soil features that result from a saline or alkali 
condition of soils and affect engineering practices have 
not been rated. Such condition, depending upon degree 
of salinity or alkalinity and the quantity of materials 
affected, may seriously affect the piping hazard, internal 
drainage, and workability. AJso, this condition restricts 
the use of vegetation in waterways and other structures. 
The Nebraska Irrigation Guide for Central and Eastern 
Nebraska, September 1959, contains recommendations for 
use of soi] amendments. 

The compaction characteristics of the soils were rated 
only for that.portion of the soil below foundation prepa- 
ration depth (6 to 12 inches) and only to the depths of 
the profiles given in table 9. Compaction characteristics 
have been rated on the basis of the workability of the 
soil with standard compaction equipment. 

The rating in table 10 for bearing capacity and piping 
hazard of soils in foundations have been rated for use in 
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designing small dams and concrete structures. These 
ratings apply to the depths of the horizons given in 
table 9. 

Those soil features affecting the reservoir area and the 
embankment (under Low dams) have been rated for 
small earth dams. These data may serve to guide pre- 
liminary design for larger grade stabilization, as in irri- 
gation and floodwater retarding structures, but it is as- 
sumed that for these large structures a detailed geologic 
investigation of site will be made. 

For dikes and levees only relatively low structures were 
considered, and soil features of only the upper part of 
the profile (approximately 80-inch depth) were rated. 
This information should help in the preliminary planning 
for larger dikes and levees, but for these large structures 
it is assumed that a detailed investigation of site will 
be made. 

For agricultural drainage the surface or internal drain- 
age and the permeability are rated and the general height 
of the water table is given. The permeability rating is 
based on the following classification : 


Inches per hour Rating 
0.05 to 0.2 Slow 
2 to 8 Moderately slow 
8 to 2.5 Moderate 
2.5 to 5.0 Moderately rapid 
5.0 to 10.0 Rapid 
Over 10 Very rapid 


Under irrigation, ratings have been given for the avail- 
able water-holding capacity (water-holding capacity in 
table 10) and the water intake. Irrigation hazards re- 
lated to slope are not shown. The Soil Conservation 
Service Irrigation Guide for Central and Eastern 
Nebraska, September 1959, contains information on the 
suitability of various soils and slopes for irrigation. 

The water-holding capacity is for the top 4 feet of the 
soil and has been rated according to the following classi- 
fication: 


Water-holding capacity Rating 
More than 8 inches High 
5 to 8 inches Moderate 
3 to 5 inches Low 
Less than 8 inches Very low 


The intake rate is rated only as slow or rapid. If classi- 
fied as slow, the intake rate is less than 1% inch per hour. 
If classified as vapid, the intake rate is 2 inches per hour 
or more. For all soils the intake rate was based on 
border or sprinkler irrigation with cover. 

For terraces and waterways, the erosiveness of the 
slopes of terraces and the channels of waterways is rated 
for those soils on which these structures are practicable. 

At many construction sites, major soil variations may 
occur within the depth of proposed excavation and sev- 
eral soil units may be encountered within a short dis- 
tance. The soil map and profile descriptions, as well as 
the engineering data and recommendations given in this 
section, should be used in planning detailed surveys of 
soils at construction sites. Using the information in the 
soil survey reports will enable the soils engineer to con- 
centrate on the most suitable soil units. Then a minimum 
number of soil samples will -be required for laboratory 
testing, and an adequate soil investigation can be made 
at minimum cost. 
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Genesis, Classification, and 
Morphology of Soils 


This section consists of four main parts. The first part 
discusses the factors of soil formation as they relate to 
the development of soils in Hall County. In the second 
part, the soil series of the county are placed in great soil 
groups and soil orders in table 11, and some of the fac- 
tors are given that contributed to the morphology of the 
soils in the series. The third part discusses the great soil 
groups in the county. In the fourth part is a description 
of each soil series that includes a description by horizons 
of a profile representative of the series. 


Factors of Soil Formation 


‘Soil is formed by a process of physical and chemical 
weathering of parent materials, The kind of soil that 
forms depends on the effect of the interaction of the five 
factors of soil formation—parent materials, climate, vege- 
tation and living organisms, relief and drainage, and 
time. All these factors are important, but, in different 
locations and under different conditions, some have more 
effect than others. 

The five soil-forming factors are interdependent; each 
modifies the effect of the others. Climate and vegetation 
are the active forces that change the parent material and 
gradually form a soil. Relief, mainly by its control of 
runoff, influences the effectiveness of climate and vegeta- 
tion. By his treatment, man makes soils better or worse 
than he finds them. The length of time that these forces 
have been working to form soils is another factor in their 
development. The interrelation of all these factors is 
complex. 


Parent materials 


The soils of Hall County have developed in three kinds 
of parent materials—loess, alluvium, and eolian sands. 

Much of the loess is Peorian loess. It is as much as 
35 feet thick and.consists of pale-yellow or gray silt loam. 
Beneath this lies the reddish-brown Loveland formation, 
which outcrops on the valley sides in a few places. The 
Loveland formation consists of loess, sands, and alluvial 
silts and clays. It ranges from a few feet to 100 feet in 
thickness. Southwest of Doniphan there is an area of 
eolian sands and Peorian loess that have been reworked 
by the wind. The resulting soil parent material is ex- 
tremely variable, grading from loess to eolian sand. An- 
other smaller area of these mixed materials occurs west 
of Cairo. 

The high terrace levels in the county are covered with 
loess that visually cannot be distinguished from_ the 
Peorian loess of the uplands. ‘But this loess on high 
terraces has been salinized in the upper part. Labora- 
tory tests show that soluble salts may extend to a depth 
of 8 feet. The salinity is not uniform throughout the 
entire loess-covered terrace but occurs mostly on the more 
nearly flat areas that lack adequate surface drainage. 
The salinity is probably the result of a water table that 
was high. It is not inherent in the material that was 
deposited. 

Most bottom Jand in the valleys of the Platte and 
South Loup Rivers has been derived from alluvium of 
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Recent age. This alluvium ranges from clay to sand in 
texture and is commonly stratified. The silty and sandy 
material is lighter colored than the clayey material, 
which is dark in most places. This recent alluvium was 
deposited to a depth of 1 to 8 feet over the basal sand 
or mixed sand and gravel. Some of the sandy alluvium 
has been reworked by the wind and redeposited in the 
form of hummocks or low sand ridges. More extensive 
deposition is unlikely in the Platte Valley, since dams 
have been constructed upstream. The most recent 
alluvium is found in upland draws and along the narrow 
bottom land of the Wood River, Prairie Creek, and Dry 
Creek, where fresh material is still being deposited after 
heavy local rains. 

Other alluvial deposits are on the lowest terrace level. 
This terrace level is in the area north and directly west 
of Grand Island and continues southwestward to the 
Buffalo County line. Here, much of the alluvium has 
been mixed with or covered by wind-blown sands. One 
or more dark, buried soils occur in many places on this 
terrace level. 

The deep, sandy upland soils in the northern part. of 
the county were developed in eolian sands that probably 
were once alluvial sands in the valley of the South Loup 
River. Likewise, the deep, sandy soils on uplands south- 
west and northeast of Doniphan were formed in sandy 
material that was once alluvial sands in the Platte Val- 
ley. These sandy soils are not uniformly distributed; 
they were deposited and formed hummocks and hills as 
the power of the wind decreased. The eolian sandy de- 
posits in Hall County range from 2 to about 50 feet in 
thickness. The sandhills consist of about 95 to 98 per- 
cent fine and medium sand and Jess than 5 percent silt 
and clay. 

A basal deposit of coarse sand or mixed sand and 
gravel underlies nearly all of Hall County, This ma- 
terial is mainly quartz and feldspars containing minor 
quantities of mica. The gravel weathered from a great 
variety of rocks, principally those of igneous origin. 

No bedrock formations are exposed in the county. 

The parent materials are shown in figure 23. This 
diagram also shows the relationship of certain soil series 
to physiography, topography, and the water table. 


Climate 

The climate of Tall County is important in the forma- 
tion of soils. The county has a typical continental 
climate characterized by wide seasonal variations. Win- 
ter temperatures below 0° F. and summer temperatures 
above 100° are common. ‘The average precipitation is 
24.63 inches per year and the average annual tempera- 
ture is 51°. The average number of days without killmg 
frost is 160. If moisture is sufficient, frost penetrates to 
depths of 2 to 4 feet. 

Areas in this climate produce short, mid, and tall 
prairie grasses. The rainfall is not heavy enough to 
leach the soils deeply. TExcept in the sandy and shallow 
soils, leaching is normally in the upper 2 to 8 feet. Some 
translocation of colloids has taken place, and soils with a 
claypan have formed on the stream terraces and uplands. 
Climate directly and indirectly causes variations in plant 
and animal life, which is a factor in the formation of 
soils. 
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Many of the mature soils in the county have a thick, 
dark-colored, granular surface horizon and free lime car- 
bonates in the lower subsoil. These soils are Chernozems. 
Climate, along with native grass vegetation, has been a 
dominant factor in the formation of these soils. 


Vegetation and living organisms 


The native vegetation in Hall County consists pri- 
marily of short, mid, and tall grasses. Only a few areas 
are forested, along the Platte, South Tone and Wood 
Rivers, and Prairie Creek. On the well-drained soils, 
the native prairie grasses are mainly big bluestem, little 
bluestem, buffalograss, and blue grama. The fibrous 
roots of these grasses penetrate to depths of 12 or 18 
inches, and some of the smaller roots go much deeper. 
Nutrients, mainly calcium, are brought to the surface by 
these roots and are returned to the soil in the surface 
horizon as a part of the organic matter. The calcium 
tends to keep the soils open. Open soils are favorable to 
bacterial action, and the accumulation of humus aids in 
the development of granular structure. These soils are 
easily penetrated by roots and water. 

The type of vegetation on the wet soils of the bottom 
land is different from that of the upland. This difference 
affects soil development. The decay of the organic mat- 
ter may be slower in wet areas than in dry because living 
organisms are scarce in extremely wet areas. Generally, 
the imperfectly drained soils on the bottom land in the 
Platte River Valley are thinner in the surface soil than 
the well-drained soils on the upland; the surface soil, how- 
ever, is equally as dark as that of the well-drained up- 
land soils. The native grasses cause a dark-colored sur- 
face horizon to form in the young soils of the sandhill 
region, but rapid oxidation of the organic matter and 
wind erosion tends to slow the process. 

The number and kinds of living organisms are signifi- 
cant to the development of soils. The undecomposed or- 
ganic matter in the soil is food for micro-organisms and, 
by the action of the micro-organisms, is changed to 
humus. Some bacteria can take nitrogen from the air 
and use it for their own growth. When the bacteria die, 
the nitrogen can be used by plants. The plants, in turn, 
produce organic matter, which is important in soil for- 
mation. Other living organisms, such as fungi, earth- 
worms, and the larger animals, affect soil development, 
both physically and chemically. 

Man has a great effect on soil development. Tis man- 
agement of the soil is a primary factor. He conserves 
fertility, or he allows the soil to be drained of its nutri- 
ents; he plants soil-conserving grasses or allows erosion 
to progress. He plows the fields and may irrigate the 
land. Some fields are fallowed in summer, and others 
are fertilized with commercial fertilizer. Whatever man 
does to the soil affects its development in some way. 
Time 

Time is required for soil formation. How much time 
is needed depends on the kind of parent material and 
many other factors. If the factors of soil formation have 
not operated long enough to form a soil that is in 
equilibrium with its environment, the soil is considered 
young or immature. In general, the older soils have 
reached an equilibrium with their environment. How- 
ever, if land use, irrigation, or something else should 
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change the environment, the soils will then establish a 
new equilibrium to meet the new environment. 

The soils of Hall County range from young soils with 
little or no development to old soils with thick profiles 
and pronounced development. The Valentine soils on 
the sandhills are young soils because they have been 
stabilized for only a short time. The roiling, loose sands 
support only a thin, sparse vegetation, and soil develop- 
ment proceeds slowly. Riverwash has been deposited so 
recently that a true soil has not had time to develop. 
Kenesaw soils are young soils developing in recently de- 
posited materials. Colby soils have had time enough for 
some soil development, but erosion and the sparse vegeta- 
tion have kept development from proceeding faster. The 
alluvial soils on the bottom lands are young soils and, in 
places, soil material is still being deposited. 

Exline soils are immature and have had some soil de- 
velopment, but these soils are not yet in equilibrium with 
their environment. 

The oldest soils in Hall County are some of the buried 
soils that are found in many parts of the terraces and 
uplands. Soil development on the Loveland formation 
took place many years before the material was covered by 
the Peorian loess. The Hall, Wood River, Hastings, 
Holdredge, and Butler soils have thick, well-developed 
profiles and are older, mature soils, 


Relief and drainage 


Most. of Hall County is nearly level, but many areas 
are sloping and steep. Some of the sandy soils are hum- 
mocky, and parts of.the sandhill region are hilly. The 
loess hills and bluffs are very steep. 

Relief, or lay of the land, affects runoff and drainage. 
If other factors such as vegetative cover and rainfall are 
about equal, runoff is rapid on steep slopes and slower 
or lacking on level areas. If there is too much runoff, 
little water enters the soil, plants do not grow vigorously, 
and soil formation proceeds slowly. Soil horizons are 
indistinct and shallower than normal. Unless a good 
vegetative cover is maintained, erosion may progress 
faster than soil development. The lime zones are at or 
near the surface on steep slopes because less lime is 
oo and soil is formed more slowly than on milder 
slopes. 

On soils that are nearly flat or in depressions where 
there is too little runoff, a claypan may develop in the 
subsoil as new minerals and dations are added to the 
oe horizons by leaching and the weathering of silts 
to clays. 

dhs sootly drained areas with high water tables have 
slow or incomplete decay of organic materials. At times 
capillary action from the water table dissolves salts and 
deposits them at or near the surface. This deposition 
makes the areas saline or alkali, j 


Classification of Soils 


Soils may be classified in different ways to bring out 
their relationship to one another. The categories of 
classification commonly used in the field are series, type, 
and phase. These categories are defined in the subsection, 
How Soils are Mapped and Described. 

Soil series are grouped into higher categories called 
soil orders and great soil groups. Al three soil orders— 
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zonal, intrazonal, and azonal—are represented in this 
county. 

Zonal soils have well-developed characteristics that re- 
flect the influence of the active factors of soil formation, 
climate and living organisms, chiefly vegetation. Hall 
County lies in the Chernozem belt, and the zonal soils in 
the county have characteristics of the Chernozem great 
soil group. Zonal soils generally have thick, dark-col- 
ored, weak, granular A horizons. The B horizons are 
thick, slightly lighter colored, and show structural de- 
velopment. A horizon of lime accumulation is in the 
B; horizons, The zonal soils of Hall County are devel- 
oped on the older loessal uplands and stream terrace 
levels. 

Intrazonal soils have more or less well-developed soil 
characteristics that reflect the dominating influence of 
some local factor of relief and drainage or parent ma- 
terial over the normal effect of climate and vegetation. 
The intrazonal soils of Hall County include the solodized 
Solonetz and Humic Gley great soil groups. These soils 
are characterized by saline-alkali conditions (solodized 
Solonetz) or impeded drainage (Humic Gley). They 
developed on stream terraces and bottom lands. 

The azonal soils do not have well-developed B horizons; 
their youth, parent materials, or relief have prevented 
the development of distinct profile characteristics. 
Azonal soils in this county include the Regosol and 
Alluvial great soil groups. They are on bottom lands, 
stream terraces, and uplands. 

About 34 percent of the county has zonal soils; 18 per- 
cent has intrazonal soils; and 48 percent has azonal soils. 

To show their relation to the higher categories and to 
each other, the soil series of Hall County are classified in 
table 11 according to soil orders and great soil groups. 
The physiographic position, parent material, dominant 
relief, natural drainage, and subsoil texture are also 
given, 


Great Soil Groups in Hall County 


A. great soil eorp consists of many soil types that 
have profiles with major features in common. Every soil 
type in any one great soil group has the same number 
and kinds of definitive horizons, although they need not 
be expressed in every profile to the same degree. Col- 
lectively, the members of a single great soil group have a 
wide range in many characteristics or properties. They 
may also have a wide range in fertility, tilth, moisture- 
holding capacity, susceptibility to erosion, and other 
qualities, 

The great soil groups in Hall County are Chernozems, 
Humic Gley soils, Planosols, solodized Solonetz soils, 
Alluvial soils, and Regosols. 


Chernozem soils 


The Chernozem soils are a zonal group of soils having 
thick, dark surface horizons that are rich in organic 
matter. These horizons commonly have weak granular 
structure. The subsoils are lighter colored than the 
surface horizons. In most profiles, there is an accumula- 
tion of calcium carbonate in the lower subsoil, normally 
at depths of 2 to 4 feet; but, in sandy soils, the lime may 
be leached deeper. Chernozem soils have developed in 
areas of mixed short, mid, and tall grasses where the 
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climate is subhumid and temperate to cool. In Hall 
County, the soil series in the Chernozem great soil group 
are souls of the Hall, Hastings, Holdrege, Hord, Meadin, 
O'Neill, Ortello, Ovina, Thurman, and Wood River. The 
Hord, Meadin, O'Neill, Ortello, Ovina, and Thurman soils 
are not sufficiently developed to be classed true Cherno- 
zems. ‘They are intergrades to the Regosol great. soil 
group. The Wood River soils have faint A, horizons 
and moderate amounts of exchangeable sodium in their 
clayey subsoils. Thus, they are intergrades to the solod- 
ized Solonetz great soil group (see table 11). 


Humic Gley soils 


Humic Gley soils are intrazonal soils that, in Hall 
County, occur on bottom lands and stream terraces where 
they have developed under conditions of poor drainage 
in areas of grass. Most of these soils have a gleyed Bab: 
soil horizon and are calcareous throughout the profile. 
The Humic Gley soils in the county are in the Lamoure 
and Silver Creek series (see table 11). 


Planosols 


These are an intrazonal group of soils that have a 
leached (eluviated) surface horizon underlain by a com- 
pact claypan subsoil. They are developed on nearly flat 
or depressed topography. The Planosols of Hall County 
ih in the Butler, Fillmore, and Scott series (see table 
11). 


Solodized Solonetz soils 


These soils have thin surface horizons that vary from 
place to place in friability. The lower part is a light- 
colored, leached A, horizon. ThisA, horizon is abruptly 
underlain by a dark, hard B horizon that ordinarily has 
columnar structure, is highly alkaline, and may be saline. 
In Hall County, these soils are developed under grass 
vegetation in a subhumid climate. The Exline soils are 
the only solodized Solonetz soils in Hall County (see 
table 11). 


Alluvial soils 


The Alluvial great soil group consists of azonal soils 
developing in alluvium that has been transported and 
deposited relatively recently. Except for the organic 
matter that has been added and has darkened the surface 
horizon, the materials that were deposited have had little 
or no modification by the soil-forming processes. In Hall 
County the following soil series are in the Alluvial great 
soil group: Barney, Cass, Elsmere, Hobbs, Leshara, 
Loup, Platte, Sarpy, Volin, and Wann (see table 11). 


Regosols 

Regosols are light-colored azonal soils that are devel- 
oping from thick unconsolidated deposits but do not have 
definite genetic horizons. In Hall County the unconsoli- 
dated deposits are sand and loess. The Regosols in this 
county are in the Colby, Kenesaw, and Valentine series 
(see table 11). 


Soil Series, Including Descriptions of Profiles 


This subsection was prepared for those who need more 
scientific information about the soils in the county than is 
given elsewhere in the report. In the following pages 1s 
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TapLE 11.—Soil series classified according to soil order and great soil group and some characteristics that affect morphology 


ZONAL 


a 


Great soil group and soil series Physiographic Parent material Dominant relief | Natural drainage | Subsoil texture 
position 
Chernozems: ; 

BLM coos ae ectcie ptt ovate ete oh kn Stream terrace. .| Loess or alluvium.__.| Nearly level__.-- Good_--.------- Moderately fine. 
Hastings: 222222222. s2cseseeee% Upland_-_----..-- Peorian loess....---- Nearly level__--| Good. _._-_._-- Moderately fine. 
Holdrege_-._--------------------- Upland_.-------- Peorian loess..------ Nearly level_...- Good.___.----.-.- Medium. 
Hord (intergrading to Regosols) ..-.| Stream terrace__) Loess or alluvium....| Nearly level_.--- Good....---.-- Medium, 
Meadin (intergrading to Regosols) --) Stream terrace..| Sandy alluvium_.-...| Nearly level -- _- Excessive... -_- Coarse. 
O'Neill (intergrading to Regosols)...| Stream terrace..| Sandy alluvium..---- Nearly level__-.| Excessive_.--_-- Moderately 

coarse. 
Ortello (intergrading to Regosols).--| Stream terrace. | Sandy alluvium__...-| Nearly level-- -- Somewhat Moderately 
: excessive. coarse, 
Ovina (intergrading to Regosols)....} Stream terrace. -| Holian sand_.-----~- Nearly level_-.-| Imperfect_--._- Moderately 
. ; coarse. 
Thurman (intergrading to Regosols).) Upland.......--- Eolian sand_.-.------ Hummocky-.--- Somewhat Coarse. 
excessive. 
Wood River (intergrading to solo- | Stream terrace_.| Loess or alluvium_..-| Nearly level _-_- Imperfect _____- Fine. 
dized Solonetz) 
INTRAZONAL 
Humic Gley soils: 
Lamoure._-..-.------------------- Bottom land__.-| Recent alluvium_.___| Nearly level____| Imperfect. - __- Fine, 
Silver Creek_.....-.-------------- Stream terrace_.} Loess or alluvium___.| Nearly level..-.| Imperfect-._--- Fine. 
Planosols: 
Butler ie eee eS eee oe Upland___-.---- Peorian loess__------ Nearly level____| Imperfect_ - . --- Fine. 
Fillmore? se.222ci.csuteceeeccs cee Depression. - ~~. Loess or alluvium____| Nearly level__--] Poor._-_----.-.- Fine. 
SC0th. cece a en kee take castes Depression - - - - - Loess or alluvium.._.| Nearly level.__.) Very poor_.-_--- Fine, 
Solodized Solonetz soils: 
Exline: <./oeccc 250 cco aes Stream terrace. .| Loess or alluvium....| Nearly level__--} Imperfect__-__-| Fine. 
AZONAL 
Alluvial soils: : 
Barney cveeseoe Sets neseeesee Bottom land_..--| Recent alluvium-_--_- Nearly level__--| Poor__--.------ Medium to mod- 
; erately coarse. 
Casst sn ses cue nce cee eee Bottom land.---) Recent alluvium_-_- - Nearly level. _.-| Somewhat Moderately 
excessive. coarse. 
Elsmere. 2.2522: sveceh00-i542de0503 Bottom land___-| Recent alluvium_-_-- Nearly level. ~-.| Imperfect._.____-| Coarse. 
Hobbs (intergrading to Chernozems)-| Colluvial slopes.) Colluvium and Very gently Good_.-----.-- Medium, 
. alluvium, sloping. 
heshara.i2-So8c 5st cect nes sees Bottom land__..| Recent alluvium__.--| Nearly level__--| Imperfect. -.--.| Medium. 

OUD ese eo een Moan Soke see eee Bottom land___-_| Recent alluvium_...-| Nearly level... -} Poor-_..------- Coarse, 
Plattesce sacs osce cece seeo leas Bottom land__-_-| Recent alluvium... __- Nearly level___-_| Imperfeet.______ Very coarse. 
SarpViewe eens See sone ease eee Bottom land._-.| Recent alluvium... -- Nearly level to | Excessive.._.._- Coarse. 

gently slop- 
ing. 
Voli: soclel Sete cee eset’ d Bottom land__-.] Recent alluvium__--- Nearly level. ---| Good___------- Medium. 
Wants202 2 hel eee eee Bottom land___-) Recent alluvium___-- Nearly level___.| Imperfect_..-_- Moderately 
coarse, 
Heaoeas: 
OIDY 2 cccener gol ee Seceeei cesses Upland__...-.-- Loess._..---------- Steep to very Excessive... -- Medium. 
steep. 
Kenesaw._....-.-..--------------- Upland__--.---- Peorian loess_-..---- Nearly level to Good...._.---- Medium, 
_steep. 
Valentine_.-....-.---------------- Upland__...---- Eolian sand_-_._------ Hummocky---_-_- Excessive... __- Coarse. 
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a description of each soil series that tells about the soil 
maturity, gon soil group, natural drainage, and general 
location of the soils in the series. Following this is a 
block profile description of a soil representative of the 
series. The profile descriptions were prepared after 
studying roles at specific sites in the county. 

The reader should turn to the section, Soils of Hall 
County, for a description of topography, surface drain- 
age, permeability, vegetation, range in characteristics, 
and dominant land use. 


Barney series 


The Barney series consists of dark, poorly drained 
Alluvial soils of the Chernozem soil zone. The soils are 
shallow, 10 to 20 inches thick, over coarse sand or mixed 
sand and gravel. The water table fluctuates from 4 feet 
beneath the surface in dry periods to slightly above the 
surface during the wettest seasons. Barney soils are on 
flood plains of the Missouri River and tributary streams. 

Profile of Barney loam in a native pasture, 0.2 mile 


east and 300 feet south of the northwest corner of sec. 11, 
T.9N., R. 11 W:: 


An 0 to 2 inches, dark-gray (LOYR 4/1, dry) loam; black 
(10YR 2/1) when moist; moderate, fine and medium, 
crumb structure; friable when moist, slightly hard 
when dry; noncalcareous; clear, smooth boundary. 

Ai 2 to 6 inches, very dark gray (10YR 3/1, dry) loam or 
silt loam; black (LOYR 2/1) when moist; weak, fine, 
crumb structure; friable when moist, slightly hard 
when dry; a few white, noncaleareous segregations; 
clear, smooth boundary 

C6 to 16 inches, grayish-brown (10YR 5/1.5, dry) loam; 
dark grayish brown (10YR 4/1.5) when moist; a 
few, fine, faint mottlings; weak, coarse, prismatic 
structure breaking to moderate, coarse fragments; 
friable when moist, slightly hard when dry; non- 
calcareous; some medium sand grains along pris- 
matic structural faces; abrupt, smooth boundary. 

DD 16 to 60 inches +, brownish mixed sand and gravel; 
common, medium, prominent, dark-brown and yellow- 
ish mottlings; single grain (structureless); non- 
calcareous. 


At the time of sampling, the water table was at a depth 
of 28 inches. , 


Butler series 


The Butler series consists of dark, imperfectly drained 
claypan soils on the loessal uplands in the Chernozem 
soil zone and in the drier parts of the Prairie soil zone. 
They have a horizon of lime accumulation and are not 
so subject to inundation as the depressional soils of the 
Fillmore and Scott series. Butler soils have an A, horizon 
that is not apparent when they are moist. These soils 
are chiefly in south-central and eastern Nebraska and 
adjacent parts of Kansas. 

Profile of Butler silt loam in a field of winter wheat, 
500 feet west and 100 feet south of the northeast corner 
of sec. 25, T. 9 N., R. 10 W.: 

Aip 0 to 6 inches, dark grayish-brown (LOYR 4/1.5, dry) 
silt loam; very dark grayish brown (10YR 3/1.5) 
when moist; weak, medium, granular structure; 
friable when moist, slightly hard when dry; non- 
calcareous; pH 5.5; abrupt, smooth boundary. 

Ai 6 to 10 inches, gray (1OYR 4.5/1, dry) silt loam; black 
(10YR 2/1) when moist; structure and consistence 
as in horizon above; noncalcareous; pH 5.3; abrupt, 
smooth, boundary 

A, 10 to 14 inches, light-gray (10YR 5.5/1, dry) silt loam; 
dark gray (10YR 3.5/1) when moist; weak, fine 
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and moderate, crumb structure; friable when moist, . 
soft to slightly hard when dry; noncalcareous; pH 
5.2; abrupt, smooth boundary 

By 14 to 26 inches, dark-gray (LOYR 4/1, dry) silty clay or 
clay; very dark gray (10YR 3/1) when moist; 
strong, medium, prismatic breaking to moderate, 
medium, blocky structure; very firm when moist, 
very hard when dry; nonealcareous; pH 5.7; gradual, 
smooth boundary. 

26 to 38 inches, gray (10YR 5/1, dry) silty clay; very 
dark gray (OYR 3/1) when moist; moderate, 
medium, blocky structure; very firm when moist, 
very hard when dry; nonealcareous; pH 6.4; gradual, 
smooth lower boundary. 

Bz 38 to 44 inches, gray (5YR 5/1, dry), heavy silty clay 
loam; dark gray (SYR 4/1) when moist; moderate, 
coarse, blocky structure; very firm when moist, hard 
when dry; noncaleareous; pH 6.5; gradual, smooth 
boundary. 

B; 44 to 50 inches, light olive gray (5Y 5.5/2, dry) silty 
clay loam; olive gray (5Y 4/2) when moist; moder- 
ate, coarse, subangular blocky structure; firm when 
moist, hard when dry; noncaleareous; pH 7.0; 
clear, smooth boundary. 

C, 50 to 60 inches, light-gray (5Y 7.5/1, dry) silt loam; 
gray (5Y 6/1) when moist; a few yellowish stains; 
massive (structureless); friable when moist, soft 
when dry; strong effervescence; pH 7.7. . 


The low chroma and value of the lower subsoil are 
typical of the Butler soils in Hall County. 


Ba 


Cass series 


The Cass series is made up of dark, immature Alluvial 
soils on stream flood plains. They are forming in re- 
cently deposited sediments, chiefly sand and gravel, and 
are in the Prairie and Chernozem soil zones. These soils 
are somewhat excessively drained, and they have a dark 
surface horizon, a sandy subsoil, and a moderate depth 
to the water table. They have little or no lime carbonate 
in their profile. Mottles may be present in the lower part 
of the subsoil. Cass soils are in the northern Great 
Plains region, along the Missouri and Mississippi Rivers ' 
and their tributaries. : 

Profile of Cass fine sandy loam, deep, in a field of dry- 
land corn, 1,300 feet east and 700 feet south of the north- 
west corner of sec. 17, T. 10 N., R. 9 W.: 


A 0 to 12 inches, gray (lOYR 5/1.5, dry) fine sandy loam; 
very dark grayish brown (10YR 3/2) when moist; 
weak, coarse, crumb structure; very friable when 
moist, soft when dry; noncaleareous; pH 6.8; 
roots abundant; gradual, smooth boundary. 

12 to 20 inches, gray (10YR 5/1, dry) fine sandy loam; 

dark gray (1OYR 4/1) when moist; weak, coarse, 

prismatic structure breaking to irregular fragments; 

very friable when moist, soft when dry; pH 6.4; 

gradual, smooth boundary. 

to 47 inches, grayish-brown (LOYR 5.5/2, dry) 

fine sandy loam; dark grayish brown (10YR 4.5/2) 

when moist; massive (structureless); very friable 

when moist, soft when dry; nonealcareous; pH 6.6; 

somewhat lighter colored in lower part; diffused 

boundary. 

Cy 47 to 60 inches, very pale brown (LOYR 7/3, dry) loamy 
fine sand; grayish brown (10YR 5/2.5) when moist; 
only slightly coherent; loose consistence when dry; 
noncaleareous; pH 6.8. 


Mixed sand and gravel are at depths of 3 to 5 feet in 
many profiles of Cass soils. 


Cy 20 


Colby series 


Colby soils are light-colored, well-drained, calcareous 
Regosols in loess or other similar sediments. They occur 
in gently sloping to strongly sloping areas within the 


106 


Chestnut and Brown soil zones, and on some of the 
steeper areas within the Chernozem soil zone. Colby soils 
are associated with Richfield, Keith, Baca, and Kenesaw 
soils, of which only the Kenesaw soils are mapped in 
Hall County. Soils of the Colby series are extensive in 
the semiarid and subhumid areas of the Great Plains. 


Profile of Colby silt loam, 11 to 30 percent slopes, in a 
native pasture, 250 feet east and 100 feet south of the 
northwest corner of sec. 4, T. 11 N., R. 12 W.: 


A 0 to 4 inches, light brownish-gray (10YR 6/2, dry) silt 
; joam; dark grayish brown (10YR 4.5/2) when moist; 
weak, moderate, platy structure; slightly hard when 
dry, friable when moist; slight effervescence; a few, 
hard, small concretions of carbonate on surface; 

clear, wavy boundary. 

Cy, 4 to 9 inches, light-gray (LOYR 7/2, dry) silt joam; grayish 
brown (10YR 5/2) when moist; common, medium, 
yellowish iron stains; weak, medium, subangular 
blocky structure; slightly hard when dry, friable 
when moist; strong effervescence; clear, smooth 
boundary. 

Cy, 9 to 22 inches, same as horizon above except weak, coarse, 
indefinite blocky structure; slight effervescence; 
smooth boundary. 

Cy 22 to 60 inches +, very pale brown (LOYR 7.5/3, moist) 
silt loam; light brownish gray (LOYR 5.5/2) when 
moist; a few, medium and distinct, yellowish iron 
stains; massive (structureless); soft when dry, very 
friable when moist; strong effervescence. 


Elsmere series 


The Elsmere series consists of dark-colored, immature 
soils developed in dominantly eolian sands in broad 
basins, on narrow valley floors, and on the long, gentle 
slopes of sandhill areas in the northern part of the 
Chernozem and Chestnut soil zones. Elsmere soils are 
imperfectly drained. The ground-water level fluctuates 
between 4 and 8 feet. -Mottles are common in the subsoil. 
Elsmere soils are in Nebraska, South Dakota, and North 
Dakota. 

Profile of Elsmere fine sandy loam in a permanent 
pasture about 0.3 mile south and 80 feet west of the 
northeast corner of sec. 5, T. 12 N., R. 12 W.: 


A, Oto 11 inches, gray (1OYR 5/1, dry) fine sandy loam; very 
dark gray (10YR 3/1) when moist; weak, medium and 
coarse, crumb structure; very friable when moist, soft 
when dry; noncalcareous; clear, smooth boundary. 

A; 11 to 14 inches, grayish-brown (LOYR 5/2, dry) fine sandy 
loam; very dark grayish brown (1OYR 3/2) when 
moist; weak, coarse, prismatic breaking to weak, me- 
dium, subangular blocky structure; very friable when 
moist, slightly hard when dry; strong effervescence; 
clear, smooth boundary. 

C; 14 to 21 inches, light brownish-gray (LOYR 6.5/2, dry) 
loamy fine sand; grayish brown (lOYR 5.5/2) when 
moist; a few, medium, faint mottlings; ‘weak, coarse, 
irregular fragments; very friable when moist, loose 
when dry; noncaleareous; gradual, smooth boundary. 

D, 21 to 46 inches, light-gray (LOYR 7/2, dry) mixed fine and 
medium sand; light brownish gray (lOYR 6/2) when 
moist; many, medium, and distinct mottlings; single 
grain (structureless); loose when dry; noncalcareous; 
abrupt, smooth boundary. . 

D3 46 to 60 inches, white (LOYR 8/2, dry) mixed medium and 
coarse sand; light gray (LOYR 6.5/2) when moist; 
single grain (structureless); loose when moist, loose 
when dry; noncalcareous. 


The soil is saturated at a depth of 48 inches. 
Exline series 


The Exline series consists of solodized Solonetz soils 
that developed on silty terrace materials in the northern 
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part of the Chernozem zone, Their surface horizon is 
thin or moderately thick, An A, horizon normally is just 
above the fine-textured, columnar B horizon. Txline soils 
have slow internal and external drainage. The profile of 
Exline soils may be saline, saline-alkali, or alkali, de- 
pending upon where it is sampled. JExline soils occur in 
Nebraska, South Dakota, and North Dakota. 

Profile of Exline silt loam in a native pasture in the 
SEY,SW, sec. 33, T. 12 N., R.9 W.: 


At 0 to 3 inches, gray (LOYR 5/1, dry) silt loam; dark gray 
(1OYR 4/1) when moist; thin, platy to weak, fine, 
crumb structure; friable when moist, soft when 
dry; noncalcareous; pH 6.6; abrupt boundary. 

Ag 3 to 54 inches, light-gray (JOYR 5.5/1, dry) silt loam; 
dark gray (LOYR 4/1) when moist; thick, platy 
structure; friable when moist, soft when dry; non- 
calcareous; pH 7.1; abrupt boundary. 

Ba 5% to 13 inches, grayish-brown (l0YR 5/2, dry) silty 
clay loam in upper part grading to silty clay in 
lower part; very dark grayish brown (10YR 3/2) 
when moist; strong, medium, prismatic structure; 
dark glaze or coating caused by organic matter on 
structural planes; very firm when moist, very hard 
when dry; noncaleareous; pH 8.0; gradual 
boundary. 

Boy 13 to 22 inches, grayish-brown (2.5Y 5/2, dry) silty 
clay; dark grayish brown (2.5Y 4/2) when moist; 
strong, prismatic breaking to moderate, medium, 
blocky structure; calcareous; pH 8.3; gradual 
boundary. 

B3 22 to 30 inches, grayish-brown (2.5Y 4.5/2, dry) silty 
clay loam; dark grayish brown (2.5Y 4/2) when 
moist; moderate, coarse, blocky structure; cal- 
careous; a few white cyrstals of lime, salt, or both; 
pH 8.1; gradual boundary. 

30 to 48 inches, grayish-brown (10YR 5/2, dry) silty 
clay loam; dark grayish brown (LOYR 4/2) when 
moist; moderate, medium, blocky structure; firm 
when moist, hard when dry; numerous white crys- 
tals of lime, salt, or both; weakly calcareous; pH 
8.0; gradual boundary. 

48 to 61 inches, olive-gray (5Y 5/2, dry) silty clay 
loam; olive gray (5Y 4/2) when moist; nearly mas- 
sive; firm when moist, hard when dry; strongly 
calcareous; numerous white crystals of lime, salt, 
or both; gradual boundary. 

C3 61 to 78 inches, light brownish-gray (2.5Y 6/2, dry) 
fine sandy loam; grayish brown (2.5Y 5/2) when 
moist; loamy fine sand in lower part; common, 
medium, distinct, yellowish-brown mottles; single 
grain (structureless); friable when moist, soft to 
loose when dry; a few silty clay loam nodules 
present; noncalcareous. 


The soil is saturated at 48 inches. 
on saturated paste. 


Cren-ea 


Coon-na 


All pH readings are 


Fillmore series 


Fillmore soils are dark-colored Planosols developed in 
shallow basins and in depressions on the nearly level areas 
of the loessal uplands and terraces of the Chernozem 
zone. They have a thick A horizon that includes a faint 
A, horizon. Fillmore soils occur throughout central and 
eastern Nebraska and north-central Kansas. 

Profile of Fillmore silt loam in a field of dryland corn, 
one-fourth mile south and 900 feet east of the northwest 
corner of sec. 6, T. 11 N., R. 11 W:: 


Atp 0 to 5 inches, gray (LOYR 5/1, dry) silt loam; very 
dark gray (L0YR 3/1) when moist; weak, granu- 
lar structure; friable when moist, slightly hard 
when dry; noncaleareous; pH 5.1; gradual 
‘smooth boundary. 
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Ai,-Az 5 to 10 inches, mixed light-gray and gray (dry) silt 
loam; weak, medium, platy structure; friable 
when moist, soft when dry; noncalcareous; pH 
5.7; clear, smooth boundary. 

Ag 10 to 17 inches, about same as layer above except 
weak, coarse, blocky structure; very friable when 
moist, soft when dry; noncaleareous; pH 5.9; 
sprinkling to fairly numerous fine, soft to mod- 
erately hard, shotlike pellets of iron-manganese; 
clear, smooth boundary. 

17 to 22 inches, light-gray (lOYR 6/1, dry), heavy silt 
loam; dark gray (LOYR 4/1) when moist; moder- 
ate, medium, blocky structure; slightly vesicular 
with light-gray silt coatings on structure faces; 
friable when moist, slightly hard when dry; non- 
calcareous; pH 6.0; clear, smooth boundary. 

Ba 22 to 31 inches, grayish-brown (2.5Y 5/2, dry) silty 
clay; very dark grayish brown (2.5Y 3.5/2) when 
moist; strong, prismatic-blocky structure; glazed 
faces on aggregates; plastic when wet, very hard 
when dry; noncaleareous; pH 6.1; gradual lower 
boundary. 

Boo 31 to 45 inches, grayish-brown (2.5Y 5/2, dry) silty 
clay; very dark grayish brown (2.5Y 3.5/2) when 
moist; strong, coarse, blocky structure; moderate 
glaze on structural aggregates; plastic when wet, 
very hard when dry; noncalcareous; pH 6.4; clear, 
smooth boundary. 

Ba 45 to 55 inches, light brownish-gray (2.5Y 6/2, dry) 
silty clay loam; very dark grayish brown (2.5Y 
3/2) when moist; moderate, coarse, blocky struc- 
ture; plastic when wet, firm when moist, and hard 
when dry; noncalcareous; pH 6.5; gradual bound- 
ary. 

Bae 55 to 62 inches, same as horizon above except slightly 
less clayey; free water along structural planes. 


Ags-Bi 


Hall series 


The Hall series’ consists of Chernozem soils that de- 
veloped on silty stream terraces. The principal features 
are a thick, dark surface horizon; a lighter colored, 
moderately fine textured B horizon; and a medium 
textured to moderately sandy substratum. <A zone of 
lime accumulation normally is in the lower subsoil. 
Hall soils occur along the larger streams of central 
Nebraska and Kansas and in south-central South Dakota. 

Profile of Hall silt loam in a field of irrigated corn, 2,000 
feet south and 150 feet east of the northwest quarter 
corner of sec. 11, T. 10 N., R. 11 W.: 


Aip 0 to 5 inches, dark grayish-brown (10YR 4/1.5, dry) 
silt loam; very dark grayish brown (10YR 3/2) 
when moist; weak, fine, granular structure; friable 
when moist, slightly hard when dry; noncalearcous; 
pH 6.4; abrupt, smooth boundary. 

Aw 5 to 13 inches, dark grayish-brown (lOYR 4.5/1.5, dry) 
silt loam; very dark brown (10YR 2/2) when moist; 
weak, fine, granular structure; friable when moist, 
slightly hard when dry; noncalcareous; pH 6.4; 
gradual boundary. 

13 to 16 inches, grayish-brown (1OYR 5/1.5, dry), 
heavy silt loam or light silty clay loam; very dark 
brown (10YR 2/3) when moist; weak, fine, blocky 
structure; friable when moist, slightly hard when 
dry; noncalcareous; pH 6.1; clear, smooth bound- 


ary. 

Ba 16 to 24 inches, grayish-brown (10YR 5/2, dry) silty 
clay loam; dark grayish brown (LOYR 4/2) when 
moist; moderate, fine and medium, . subangular 
blocky structure; friable when moist, hard when 
dry, and slightly plastic when wet; noncalcareous; 
pH 6.0; clear, smooth boundary. 

Ba 24 to 30 inches, light brownish-gray (10YR 6/2, dry) 
silty clay loam; grayish brown (10YR 5/2) when 
moist; moderate, medium, subangular blocky 
structure; slightly plastic when wet, firm when 
moist, and hard when dry; noncalcareous; pH 6.2; 
clear, smooth boundary. 


A3-B; 
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Bs 30 to 36 inches, silt loam of same color as horizon above; 
weak, coarse, blocky structure; friable when moist, 
slightly hard when dry; nonealeareous; pH 6.5; 
clear, smooth boundary. \ 

CQ, 36 to 47 inches, light-gray (LOYR. 7/2.5, dry) silt loam 
or very fine sandy loam; light brownish gray 
GOYR 6/2) when moist; massive (structureless) ; 
friable when moist, soft when dry; noncalcareous; 
pH 6.8; abrupt, smooth boundary. 

C2 47 to 54 inches, light brownish-gray (JOYR 6/2, dry) 
silt loam; grayish brown (10YR 5/2) when moist; 
massive (structureless); friable when moist, soft 
when dry; contains thin lenses and streaks of lime 
carbonate; pH 7.4; clear, smooth boundary. (Al- 
though darker than the layer above or below, this 
layer seems to be an alluvial stratification rather 
than the A, of a buried soil.) 

C3 54 to 62 inches, light-gray (LOYR 7/2.5, dry) stratified 
silt loam and very fine sandy loam; pale brown 
(10YR 6/8) when moist; moderate effervescence. 
(Auger borings show this layer continues to a 
depth of 82 inches, where it rests on a mixture of 
coarse sand and fine gravel.) 


Hastings series 


Hastings soils are moderately heavy Chernozems of 
the loessal uplands. In consistence, their subsoil is inter- 
mediate between the friable subsoil of the Holdrege soils 
and the fine-textured subsoil of the Butler soil. Hastings 
soils occur in south-central Nebraska and the adjoining 


‘parts of Kansas. 


Profile of Hastings silt loam, 0.4 mile west and 0.4 mile 
south of the northeast corner of sec. 35, T.9 N., R. 9 W.: 


Ai, 0 to 8 inches, dark grayish-brown (L0YR. 4/2, dry) silt 
loam; very dark grayish brown (LOYR 2.5/1.5) 
when moist; weak, granular to crumb structure; 
friable when moist, slightly hard when dry; non- 
calcareous; pH 6.2; clear, smooth boundary. 

Ay 8 to 14 inches, dark grayish-brown (10YR 4/2, dry), 
heavy silt loam; very dark grayish brown (10YR 
.2.5/1.5) when moist; weak, granular structure; 
friable when moist, slightly hard when dry; non- 
caleareous; pH 6.4; abrupt, smooth boundary. 

B, 14 to 24 inches, grayish-brown (10YR 5/2, dry) silty 
clay loam; dark grayish brown (LOYR 4/2) when 
moist; moderate, fine and medium, subangular 
blocky structure; firm when moist, hard when dry; 
nonealeareous; pH 6.7; clear, smooth boundary. 

Bs 24 to 30 inches, light-gray (2.5Y 7/2, dry) silty clay 
loam; light brownish gray (2.5Y 5.5/2) when moist; 
weak, medium, subangular blocky structure; firm 
when moist, hard when dry; noncalcareous; pH 
7.0; clear, smooth boundary. : 

Cy 30 to 36 inches, light-gray (2.5Y 7/2, dry) silt loam; 
grayish brown (2.5Y 5/2) when moist; poorly de- 
fined, weak, blocky structure; friable when moist, 
slightly hard when dry; some dark-colored iron 
concretions and numerous yellowish iron stainings; 
noncaleareous; pH 7.4; clear, smooth boundary. 

36 to 48 inches, pale-yellow (2.5Y 7/3, dry) silt loam; 
light yellowish brown (2.5Y 6/38) when moist; 
massive (structureless); friable when moist, soft 
when dry; violent effervescence; pH 8.0; contains 
soft concretions of lime and shows a few yellowish 
iron stainings; gradual, smooth boundary. 

48 to 60 inches, light-gray (2.5Y 7/2, dry) silt loam; 
grayish brown (2.5Y 5/2) when moist; massive 
(structureless) ; friable when moist, soft when dry}; 
moderate effervescence; a few soft concretions of 
lime; pH 8.1. 


Crea 


Crea 


Hobbs series 

The Hobbs series consists of immature soils of the 
Prairie and Chernozem soil zones. These soils have a 
noncaleareous, dark-colored profile, and they developed 
from colluvial material, washed down from the silty 
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loessal uplands. Hobbs soils occur mainly in central 
Kansas and south-central Nebraska. 


Profile of Hobbs silt loam in a field of temporary pasture, 
0.25 mile south and 0.15 mile west of the northeast corner 
of sec. 10, T. 11 N., R. 12 W.: 


Aip 0 to 6 inches, gray (LOYR. 5/1, dry) silt loam; very 
dark grayish brown (10YR 3/2) when moist; 
weak, fine and medium, platy structure; 
friable when moist, slightly hard when dry; 
noncalcareous; abrupt, smooth boundary. 

Ai 6 to 10 inches, gray COYR 5/1.5, dry) silt loam; 
very dark grayish brown (1OYR 3/2) when 
moist; weak, coarse, subangular blocky struc- 
ture; friable when moist, slightly hard when 
dry; noncalcareous; clear, smooth boundary. 

C 10 to 29 inches, weak, coarsely stratified, light- 
colored (10YR 5/1.5, dry; 10YR 3.5/2, moist) 
and dark-colored (LOYR 5/1, dry; lOYR 3/2, 
moist) layers of silt loam; weak, coarse, sub- 
angular blocky structure; friable when moist, 
slightly hard when dry; noncaleareous; abrupt, 
smooth boundary. 

Ai 29 to 37 inches, dark-gray (LOYR 4/1, dry) silt 
loam; very dark brown (1LOYR 2/2) when 
moist; weak, coarse, subangular blocky break- 
ing to weak, medium, subangular blocky 
structure; friable when moist, slightly hard 
when dry; noncalcarcous; clear, smooth 
boundary. 

37 to 60 inches, grayish-brown (1OYR 4.5/2, dry), 
heavy silt loam; very dark grayish brown 
(lOYR 3/2) when moist; weak, medium, sub- 
angular blocky structure; friable when moist, 
slightly hard when dry; noncalcareous. 


By or Cyy 


Holdrege series 


Holdrege soils are normal, medial Chernozems of the 
loessal uplands. They have a thick, dark surface horizon 
over a lighter colored, medium-textured subsoil. A zone 
of lime accumulation normally occurs in the lower sub- 
soil or upper part of the substratum. Holdrege soils 
occur in central and south-central Nebraska and the adja- 
cent parts of Kansas. 

Profile of Holdrege silt loam, 0.2 mile north and 75 feet 
west of the southeast corner of sec. 33, T. 9 N., R. 10 W.s 


A,» 0 to 6 inches, dark grayish-brown (10YR 4/2, dry) silt 
loam; very dark grayish brown (10YR 3/1.5) when 
moist; weak, fine, medium and coarse, granular 
structure; friable when. moist, soft when dry; non- 
calcareous; pH 6.0; abrupt, smooth boundary. 

A; 6 to 12 inches, dark grayish-brown (LOYR 4/2, dry) silt 
loam; very dark grayish brown (lOYR 3/1.5) when 
moist; weak, coarse, granular structure; friable when 
moist, soft when dry; noncalcareous; pH 6.2; clear, 
smooth boundary. 

By 12 to 16 inches, dark grayish-brown (10YR 4/2, dry) silt 
loam; very dark grayish brown (10YR 3/2) when 
moist; weak, coarse, prismatic breaking to weak, 
medium, subangular blocky structure; friable when 
moist, slightly hard when dry; noncaleareous; pH 
6.3; clear, smooth boundary. 

By 16 to 28 inches, grayish-brown (10YR 5/2, dry), light 
silty clay loam; dark grayish brown (10YR 4/2) 
when moist; weak, coarse, prismatic breaking to 
weak, medium, subangular blocky structure; friable 
when moist, slightly hard when dry; noncalcareous; 
pH 6.3; clear, smooth boundary. 

B, 23 to 45 inches, light-gray (2.5Y 7/2, dry) silt loam; 
grayish brown (2.5Y 5/2) when moist; weak, coarse, 
prismatic breaking to weak, coarse, subangular 
blocky structure; friable when moist, soft when dry; 
noncalcareous ; pH 6.8; gradual boundary. 

C, 45 to 56 inches, light-gray (2.5Y 7.5/2, dry) silt loam; 
grayish brown (2.5Y 5/2) when moist; massive 
(structureless) ; friable when moist, soft when dry; 
noncalcareous; pH 7.5; gradual boundary. 
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C, 56 to 63 inches +, light-gray (2.5Y 7.5/2, dry) silt loam; 
light brownish gray (2.5Y 5.5/2) when moist; massive 
(structureless); friable when moist, soft when dry; 
pH 7.8; slightly calcareous. 


Hord series 


Hord soils are deep, medium-textured Chernozem- 
Regosols, or minimal Chernozems, on well-drained stream 
terraces. The parent materials are loams, silt loams, and 
very fine sandy loams, with or without visible stratifica- 
tion. Thin lenses and strata of fine sandy loam may be 
present beneath the upper 2 feet of the soils. Hord soils 
occur in the Chernozem and Chernozem-Prairie transi- 
tional belt. They are only. in eastern Nebraska. 

Profile of Hord silt loam in a field of wheat stubble, 0.3 
mile north and 100 feet, west of the southeast quarter 
corner of sec. 24, T. 12 N., R. 9 W:: 


Aip 0 to 7 inches, dark grayish-brown (10YR 4,2, dry) silt 
loam; very dark grayish brown (10YR 3/1.5) when 
moist; weak, medium and coarse, granular structure; 
friable when moist, slightly hard when dry; non- 
calcareous; pH 6.3; abrupt, smooth boundary. 

A; /¢to 14 inches, dark grayish-brown (LOYR 4/1.5, dry) silt 
loam; very dark grayish brown (1OYR 3/1.5) when 
moist; weak, coarse, prismatic breaking to weak, 
medium, subangular blocky structure; friable when 
moist, slightly hard when dry; noncalcareous; pH 
6.2; clear, smooth boundary. 

B, 14 to 21 inches, dark grayish-brown (10YR 4/2.5, dry) 
silt loam; very dark grayish brown (10YR 3/2.5) 
when moist; weak, coarse, prismatic breaking to 
coarse, moderate, subangular blocky structure; friable 
when moist, slightly hard when dry; noncaleareous; 
pH 6.5; gradual, smooth boundary. 

B, 21 to 29 inches, grayish-brown (10YR 5.5/2, dry) silt 
loam; dark grayish brown (10YR 4.5/2) when moist; 
weak, coarse, prismatic breaking to weak, coarse, 
subangular blocky structure; friable when moist, 
soft when dry; noncalcareous; pH 6.6; gradual, 
smooth boundary. 

Cc 29 to 60 inches, light brownish-gray (10YR 6/1.5, dry) 
very fine sandy loam; grayish brown (10YR 5/2) 
when moist; massive (structureless); friable when 
moist, soft when dry; noncalcareous; pH 7.0. 


Kenesaw series 


Kenesaw soils are silty, well-drained Regosols of the 
Joessal uplands. They occur on nearly level to moder- 
ately steep slopes of the Chernozem and Chestnut soil 
zones. KKenesaw soils ,have a thin or only moderately 
thick, noncalcareous A -horizon that is moderately dark 
in color. A thin, weakly developed B horizon is present 
in some profiles. Calcareous Peorian loess occurs at 
depths of 10 to 20 inches. Kenesaw soils occur in cen- 
tral Nebraska and the adjoining parts of Kansas. 

Profile of Kenesaw silt loam in a permanent pasture, 
0.38 mile east and 50 feet south of the northwest corner 
of sec. 19, T. 9 N., R. 10 W.: 


Ay 0 to 5 inches, grayish-brown (10YR 5/2, dry) silt loam; 
very dark grayish brown (1OYR 3/2) when moist; 
weak, medium, granular structure; friable when 
moist, slightly hard when dry; nonealcareous; clear, 
smooth boundary. 

A-B 5 to 7 inches, light brownish-gray (LOYR 6/2, dry) silt 
loam; dark grayish brown (10YR 4/2) when moist; 
weak, coarse, granular structure; .riable when moist, 
slightly hard when dry; noncaleareous; clear, smooth 
boundary. 

B 7 to 12 inches, pale-brown (10YR 6/3, dry) silt loam; 
grayish brown (10YR 5/2.5) when moist; weak, 
coarse, prismatic breaking to weak, medium, blocky 
structure; friable when moist, slightly hard when 
dry; noncaleareous; clear, smooth boundary. 
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Ci 12 to 18 inches, light-gray (LOYR 7/2, dry) silt loam; 
grayish brown (10YR 5/2.5) when moist; weak, 
coarse, prismatic breaking to weak, coarse, sub- 
angular blocky structure; frianle when moist, soft 
when dry; slight effervescence; a few yellowish iron 
stainings; gradual, smooth boundary. 

Ca 18 to 36 inches, color and consistence and structure as 
in C, horizon; strong effervescence; free, dissemi- 
nated lime; a few iron stains; gradual, smooth 
boundary. 

C2 36 to 60 inches, color and consistence as in C, horizon; 
massive (structureless); slight effervescence; free, 
disseminated lime; a few yellowish iron stains. 


Lamoure series 


The Lamoure series consists of imperfectly drained 
Humic Gley soils that formed in alluvial materials of 
the Chernozem and Prairie soil zones, Their calcareous 
surface horizon varies between clay and silt loam. ‘The 
subsoil is dark-gray, prismatic-blocky, mottled, calcare- 
ous clay. : 

The Lamoure series is the fine-textured analog of the 
Leshara series. Jamoure soils occur in the north-central 
Great Plains States. ; 

These soils, as they occur in Hall County, have a finer 
textured subsoil than is normal for the series. 

Profile of Lamoure silt loam in a native pasture, 0.15 
mile east and 75 feet south of the northwest corner of 
sec. 8, T. 10 N., R. 9 W.: 


A 0 to 10 inches, dark-gray (LOYR 4/1, dry) silt loam; black 
(10YR 2/1) when moist; moderate, coarse, granular 
structure; friable when moist, slightly hard when dry; 
effervesces violently ; pH 7.3; clear, smooth boundary. 

C, 10 to 15 inches, gray (LOYR 4.5/1, dry) silty clay loam; 
black (10YR 2/1) when moist; moderate, fine, sub- 
angular blocky structure; firm when moist, hard when 
dry; effervesces violently; pH 7.2; clear, smooth 
boundary. 

Co, 15 to 24 inches, dark-gray (10YR 4/1, dry) silty clay; 
black (JOYR 2/1) when moist; moderate, medium, 
prismatic breaking to moderate, blocky structure; 
firm when moist; very hard when dry; effervesces 
violently ; pH 7.1; clear, smooth boundary. 

Cy 24 to 36 inches, gray (10YR 5/1, dry) clay; dark gray 
(1OYR 4/1) when moist; strong, medium, prismatic 
breaking to moderate, medium, blocky structure; 
very firm when moist, very hard when dry; a few 
brownish mottlings; noncaleareous; pH 6.2; clear, 
smooth boundary. 

36 to 40 inches, dark-gray (10YR 4/1, dry) sandy clay; 
very dark gray (10OYR 3/1) when moist; mottlings 
are dark brown, common, medium, and distinct; 
moderate, coarse, subangular blocky structure; very 
firm when moist, very hard when dry; noncaleareous; 
pH 5.5; clear, smooth boundary. 

D 40 to 60 inches +, brownish and grayish mixed sand and 

gravel; single grain (structureless); loose; slightly 
mottled with brown in upper part. 


Leshara series 


The Leshara series consists of imperfectly drained 
Alluvial soils with weak zonal characteristics such as 
those possessed by Prairie and Chernozem soils. The 
Leshara soils occupy low terraces or high bottoms along 
major streams in the western part of the Prairie soil zone 
and the eastern part of the Chernozem soil zone. The 
parent material is silty or only slightly sandy alluvium 
that is 24 to 36 inches deep over meditinn textured to very 
sandy alluvium. Leshara soils occur in eastern Nebraska 
and possibly in the adjacent parts of adjoining States. 

Profile of Leshara silt loam in a field of irrigated corn, 


Cae 
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0.4 mile north and 50 feet west of the southeast corner of 
sec. 5,T.9N., R. 11 W.: 


A,, 0 to 10 inches, gray (10YR 4.5/1, dry) silt loam; very 
dark gray (1OYR 3.5/1) when moist; moderate, fine 
and medium, crumb structure; friable when moist, 
slightly hard when dry; strong effervescence; abrupt, 
smooth boundary. 

Cc 10 to 16 inches, grayish-brown (10YR 5/1.5, dry) loam; 
very dark grayish brown (10YR 3/1.5) when moist; 
moderate, medium and coarse, crumb structure; 
friable when moist, slightly hard when dry; strong 
effervescence; abrupt, smooth boundary. 

A, 16 to 32 inches, dark-gray (10YR 4.5/1, dry) silt loam; 
very dark gray (10YR 3/1) when moist; weak, coarse, 
subangular blocky structure; friable when moist, 
slightly hard when dry; strong effervescence; clear, 
smooth boundary. 

32 to 42 inches, light olive-gray (SY 6/2, dry), heavy silt 
loam; olive gray (5Y 4.5/2) when moist; indefinite 
breakage; firm when moist, hard when dry; common, 
medium and fine, distinct mottles; slight efferves- 
cence; numerous soft segregations of lime; clear, 
smooth boundary. 

42 to 62 inches, light-gray (2.5Y 7/2, dry) very fine sandy 
loam; grayish brown (2.5Y 5/2) when moist; common, 
fine, and distinct mottles; fine, medium, and coarse 
stratification; platy structure breaking to medium 
and coarse fragments; very.friable-when moist, soft 
when dry; nonealeareous; gradual boundary. ; 

D 62 inches +, brownish mixed sand and gravel; distinct 
mottling in upper part; single grain (structureless) ; 
loose; nonealeareous. 


Loup series 


The Loup series consists of dark-colored, immature 
sandy soils in broad basins, on narrow valley floors, and 
on long, very gentle slopes in sandhill areas in the northern 
part of the Chernozem and Chestnut soil zones. The 
ground-water level of these poorly drained soils fluctuates 
from 2 to 4 feet beneath the surface. Loup soils occur in 
Nebraska, South Dakota, and North Dakota. 

Profile of Loup loam in a native pasture in the center 
of sec. 7, T. 12 N., R. 12 W.: 


A 0 to 10 inches, gray (LOYR 5/1, dry) heavy loam; very 
dark gray (LOYR 3/1) when moist; weak, medium, 
prismatic breaking to moderate, medium and coarse, 
blocky structure; firm when moist, hard when dry; 
noncalcareous; a few, fine, distinct mottles; abrupt, 
‘smooth boundary; roots numerous. 

D, 10 to 18 inches, light-gray (10YR 7/1, dry) fine and 
medium sand; light brownish gray (10YR 6/2) when 
moist; many, coarse, and prominent mottles; single 
grain (structureless); loose; noncaleareous; gradual 
lower boundary. 

18 to 36 inches +, grayish-brown fine and medium sand; 
single grain (structureless); loose; few, medium, 
faint mottles; ground-water level at 24 inches. 


The vegetation is sedges and annual weeds. 


Dee 


Meadin series 


Meadin soils are excessively drained, medium- to 
coarse-textured Chernozems that intergrade to Regosols. 
These soils grade into or rest abruptly on a substratum 
of mixed sand and gravel at a depth of 10 to 20 inches. 
They are “shallow to gravel” associates of the O’Neill, 
Ortello, and Thurman soils of the sandy stream terraces 
in the Chernozem soil zone and the western part of the 
Prairie soil zone. Meadin soils occur mainly on stream 
terraces in the broader valleys of eastern Nebraska. 

Profile of Meadin sandy loam in a field of oat stubble, 
1, 890 feet north and 50 feet west of the east quarter corner 
of sec. 26, T. 11 N., R. 10 W.: 
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Atp 0 to 9 inches, gray or grayish-brown (10YR 5/1.5, dry) 
sandy loam; very dark gray or very dark grayish 
brown (10YR 3/1.5) when moist; moderate, fine to 
coarse, crumb structure; very friable when moist, 
soft when dry; noncaleareous; few small pebbles 
present; abrupt, smooth boundary. 

Cc 9 to 15 inches, brown (10YR 5/3, dry) loamy sand; dark 
brown (10YR 4/3) when moist; weak, medium and 
coarse, crumb structure; very friable when moist, 
nearly loose when dry; noncalcareous; few small 
pebbles; gradual, smooth boundary. 

D, 15 to 19 inches, pale-brown (10YR 6/3, dry) fine, medium 
and coarse sand; dark brown (10YR 4/3) when moist; 
weak adherence of sand grains; very friable when 
moist, loose when dry; noncalcareous; few small 
pebbles; gradual, smooth boundary. 

D. 19 to 60inches +, very pale brown (dry) mixed sand and 
gravel; single grain (structureless); loose; noncal- 
careous. 


A few roots are at depths to 15 inches. There is a 
sprinkling of gravel on the surface. The water table is 
below a depth of 20 feet. 


O’Neill series 


The O’Neill series consists of noncalcareous soils de- 
veloped on gravelly stream terraces in the Chernozem 
soil zone. Crossbedding, stratification, or other evi- 
-dences of water deposition of sand and gravel are in most 
profiles. O’Neill soils have a sandy subsoil and are of 
medium depth over the coarse substratum. These soils 
occur mainly in Iowa, Minnesota, and Nebraska, 

Profile of O’Neill loam in a permanent pasture, one- 
fourth mile east and 100 feet south of the northwest corner 
of sec. 11, T. 11 N., R. 9 W.: 


A, Oto 10inches, dark grayish-brown (10YR 4.5/2, dry) loam; 
very dark grayish brown (LOYR 3/2) when moist; 
weak, medium, granular structure; friable when 
moist, slightly hard when dry; nonealcareous; gradual 
boundary. 

A; 10 to 18 inches, dark-gray (LOYR 4/1.5, dry) loam; very 
dark grayish brown (L0YR 3/2) when moist; weak, 
coarse, prismatic structure; friable when moist, 
slightly hard when dry; noncalcareous; clear, smooth 
boundary. * 

B, 18 to 24 inches, grayish-brown (10YR 4.5/2, dry) sandy 
loam; dark grayish brown (10YR 3.5/2) when moist; 
weak, coarse, prismatic structure breaking to weak, 
coarse fragments; very friable when moist, soft when 
dry; noncalcareous; clear, smooth boundary. 

B; 24 to 28 inches, grayish-brown (10YR 5/2, dry) loamy 
coarse sand; dark grayish brown (10YR 4/2) when 
moist; weak, coarse, irregular fragments; very friable 
when moist, soft when dry; noncalcareous; a sprin- 
kling of gravel present; clear, smooth boundary. 

D, 28 to 32 inches, brown (10YR 5/3, dry) coarse sand; dark 
brown (LOYR 4/3) when moist; single grain (struc- 
tureless); loose; noncaleareous; few small pebbles; 
gradual, smooth boundary. 

D, 32 to 60 inches, pale-brown (10YR 6/3, dry) mixed sand 
and gravel; single grain (structureless); loose; 
noncaleareous. 


Ortello series 


The Ortello series consists of soils developed on sandy 
outwash plains and stream terraces within the Chernozem 
soil zone. Crossbedding, stratification, and other evi- 
dences of water deposition of sand may be in some profiles. 
In places, the material has been reworked by wind. 
Ortello soils have a moderately sandy subsoil and some- 
what excessive natural drainage. The Ortello series 
occurs in Nebraska. = 

Profile of Ortello loam in a field of irrigated corn, 500 
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feet south and 0.5 mile east of northwest corner of sec. 32, 


T.12N.,R.9 W:: 


Aip 0 to 6 inches, grayish-brown (10YR 5/1.5, dry) loam; 
very dark grayish brown (10YR 3/1.5) when moist; 
moderate, coarse, platy structure breaking to 
coarse, moderate fragments; friable when moist, 
slightly hard when dry; noncalcareous; abrupt, 
smooth boundary. 

A: 6 to 23 inches, dark-gray (LOYR 4/2, dry) loam; very dark 
gray (LOYR 3/1) when moist; weak, coarse, prismatic 
structure breaking to coarse, indefinite fragments; 
friable when moist, slightly hard when dry; non- 
calcareous; clear, smooth boundary. 

B, 23 to 30 inches, grayish-brown (10YR 5/2, dry) fine sandy 
loam; very dark grayish brown (10YR 3/2) when 
moist; moderate, medium and coarse fragments; very 
friable when moist, soft when dry; noncalcareous; 
clear, smooth boundary. 

30 to 36 inches, light brownish-gray (10YR 6/2, dry) 
sandy loam; dark grayish brown (1OYR 4/2) when 
moist; weak, medium and coarse fragments; very 
friable when moist, soft when dry; noncaleareous; 
clear, smooth boundary, 

C; 36 to 51 inches, pale-brown (10YR 6/3, dry) loamy sand; 
brown (10YR 4.5/3) when moist; weak, coarse frag- 
ments; very friable when moist, soft when dry; 
noncaleareous; few small pebbles; clear, smooth 
boundary. 

C, 51 to 65 inches, very pale brown (10YR 7/3, dry) coarse 
sand; brown (10YR 5/3) when moist; single grain 
(structureless) ; loose; noncalearcous; gradual, smooth 
boundary. 4 

D 65 inches +, brownish coarse sand and gravel; single 
grain (structureless) ; loose; noncalcarcous. 


Roots are plentiful to 17 inches; there are a few to a 
depth of 36 inches. In this profile the A horizon is thicker 
than is typical for the series. 


Ovina series 


The Ovina series consists of imperfectly drained, mod- 
erately dark colored, somewhat sandy Chenozems that 
intergrade to Regosols. These soils have a loamy sub- 
soil, ferruginous mottling within 30 inches, and a rela- 
tively shallow ground-water table. They developed in 
sandy materials that are generally eolian and often 
less than 3 feet thick over less’sandy strata or buried 
soils. The Ovina soils occur in valley positions within 
or bordering sandhill areas in central and western 
Nebraska. 

Profile of Ovina fine sandy loam in a native meadow, 
NENW sec. 1, T. 12 N., R. 9 W:: 

A, 0 to 9 inches, dark-gray (10YR 4.5/1, dry) fine sandy 
loam; weak, granular structure; very friable when 


moist; noncaleareous but mildly alkaline; gradual 
boundary. : 


AC 9 to 25 inches, grayish-brown (10YR 5/2, dry) fine sandy 
loam; massive (structureless); consistence and reac- 
tion as in horizon above; clear boundary. 

Dea 25 to 40 inches, grayish-brown (2.5Y 5/2, dry) loam; 


mottled with light olive brown and strong brown, 
slightly less dark at a depth of 30 inches; moderate, 
medium and coarse, subangular blocky structure; 
firm when moist; strongly calcareous; contains many 
whitish, friable concretions of lime carbonate; diffuse 
boundary. 

40 to 52 inches, transitional layer. 

D 52 to 70 inches +, light-gray (2.5Y 7/2, dry) loam; 
mottled with strong brown; massive (structureless) ; 
friable when moist; strongly calcareous but contains 
little or no segregated calcium carbonate. (This is 
the old alluvium of the Platte River, underlain at 
depths of less than 10 feet by gravelly coarse sand.) 
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Platte series 


The Platte series consists of imperfectly drained 
Alluvial soils of the Chernozem and Chemtosen: Prairie 
transitional soil zones. They are developing in silty to 
sandy recent alluvium that is 10 to 20 inches deep over 
coarse sand or mixed sand and gravel. Platte soils are 
the shallow to gravel associates of the Wann soils. Soils 
of the Platte series are on the flood plains in the Platte 
River Valley throughout Nebraska and adjacent areas of 
adjoining States. 

Profile of Platte loam in a field of native hay, 100 feet 
east of U.S. Highway No. 34 in the SEXNEY sec. 36, 
T. 11 N., R.9 W.: 


Ay 0 to 5 inches, gray (1OYR 5/1, dry) loam; black (l0YR 
2.5/1) when moist; moderate, fine and medium, 
crumb structure; friable when moist, slightly hard 
when dry; very strong effervescence; clear, smooth 
boundary. 

A-C_ 5 to 8 inches, grayish-brown (10YR 5/2, dry) very fine 
sandy loam; dark grayish brown (10YR 4/2) when 
moist; common, medium, distinct mottlings; mas- 
sive (structureless); friable when moist, soft when 
dry; noncaleareous; clear, smooth boundary. 

C 8 to 15 inches, light-gray (10YR 7/2, dry) very fine 
sandy loam; grayish brown (10YR 5/2) when moist; 
common, medium, prominent mottlings; weak, me- 
dium, subangular blocky structure; friable when 
moist, soft when dry; noncaleareous; abrupt, smooth 
boundary. 

D; 15 to 33 inches, very pale brown (10YR 7/3, dry) coarse 
sand; pale brown (10YR 6/3) when moist; common, 
coarse, prominent motitlings; single grain (structure-~ 
less); loose; noncaleareous; gradual, smooth 
boundary. 

Dz 33 to 60 inches +, brownish mixed sand and gravel; 
mottlings are common, medium, and fine; single 
grain (structureless) ; loose; noncalcareous. 


Roots are numerous to 5 inches, and plentiful at depths 
of 5 to 15 inches, but none are below this depth. At the 
time of sampling, the water table was 3 feet beneath the 
surface, or near its highest stage of the year. 


Sarpy series 


The Sarpy series consists of light-colored Alluvial soils 
developing in very sandy flood plain scdiments, mainly in 
the Prairie and Chernozem soil zones. These soils are in 
an early stage of development. Sarpy soils occur in 
bottom-land areas along streams in the east-central part 
of the Great Plains region. 

Profile. of Sarpy fine sand in a native pasture, in the 
NWSEX sec. 6, T. 12 N., R. 12 W.: 

A 0 to 6 inches, grayish-brown (10YR 5/2, dry) fine sand; 
dark grayish brown (10YR 4/2) when moist; single 
grain (structureless); loose; noncaleareous; clear, 
smooth boundary. 

A-C 6 to 18 inches, light brownish-gray (10YR 6/2, dry) 
fine sand; grayish brown (10YR 4.5/2) when dry; 
single grain (structureless); loose; noncalcareous; 
gradual boundary. 

Cc 18 to 60 inches +-, white (LOYR 8/1, dry) fine and me- 
dium sand; light brownish gray (1OYR 6/2) when 
moist; single grain (structureless); loose; lower 
part contains more coarse sand than upper part. 


This area is in the South Loup River Valley where the 
underlying sands are somewhat ligher in color and have a 
smaller percentage of the coarser grade sands than is 
typical of these soils in the Platte River Valley. 


‘Humic Gley great soil groups. 
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Scott series 


Scott soils are Planosols of the basinlike depressions 
scattered through the more nearly level uplands and 
stream terraces in the Chernozem soil zone and the drier 
parts of the Prairie soil zone. They have a thinner surface 
horizon than that of the Butler or Fillmore soils. Scott 
soils occur in Nebraska and in northern and central 
Kansas. 

Profile of Scott silt loam in a native pasture, 0.35 mile 
east and 0.25 mile south of the northwest corner of sec. 15, 
T.9N., R.9 W.: 


A; 0 to 4 inches, gray (1OYR 4.5/1, dry) silt loam; black 
(1OYR 2/1) when moist; moderate, medium, platy 
structure; friable when moist, slightly hard when 
dry; noncaleareous; abrupt, smooth boundary. 

Az 4 to 5% inches, gray (LOYR 5/1, dry) silt loam; dark gray 
(LOYR 3.5/1) when moist; moderate, medium, platy 
structure; friable when moist, slightly hard when dry; 
snoncaleareous; abrupt, smooth boundary, 

By 54 to 9 inches, dark-gray (5Y 4.5/1, dry) silty clay; very 
dark gray -(5Y 3/1) when moist; common, fine, and 
faint mottlings; strong, coarse, prismatic structure 
breaking to indefinite blocks; very firm when moist, 
very hard when dry, and plastic when wet; noncal- 
careous; clear, smooth boundary. 

By 9 to 36 inches, color as in horizon above; clay; strong, 
coarse, prismatic breaking to strong, blocky struc- 
ture; very firm when moist, very hard when dry, and 
very plastic when wet; nonealcareous; clear, smooth 
boundary. 

By 36 to 40 inches, light-gray (BY 6/1.5, dry) silty clay; 
dark olive gray (5Y 3.5/2) when moist; a few, fine, 
faint mottlings; strong, coarse, prismatic breaking to 
moderate, coarse and medium, blocky structure; very 
firm when moist, very hard when dry, and plastic 
when wet; noncalcareous; gradual, smooth boundary. 

B; 40 to 50 inches, pale-yellow (5Y 6.5/3, dry) silty clay 
loam; olive (6Y 5/3) when moist; common, medium, 
distinct mottlings; moderate, coarse, prismatic 
breaking to weak, coarse and medium, subangular 
blocky structure; firm when moist, hard when dry; 
noncalcareous; gradual, smooth boundary. 

C; 50 to 60 inches, pale-yellow (2.5Y 7/4, dry) silt loam; 
light olive brown (2.5¥ 5/4) when moist; common, 
coarse, distinct mottlings; weak, coarse, subangular 
blocky structure; friable when moist, slightly hard 
when dry; noncalcareous. 


Mottlings in the last two horizons are mainly brownish 


and yellowish iron stains; roots are plentiful to a depth of 
4 inches but are few between depths of 4 and 36 inches. 


Silver Creek series 


The Silver Creek series consists of soils that are imper- 
fectly drained intergradés between the Chernozem and the 
They are on broad, nearly 
level stream terraces. They lack good drainage mainly 
because they have a fluctuating water table. These soils 
have a thick, weakly granular surface horizon and a 
blocky silty clay to clay By horizon in which there is a 
relatively thick, strongly developed horizon where lime 
carbonate has accumulated. Silver Creek soils are on 
the Platte River stream terraces of Nebraska. 

Profile of Silver Creek silt loam in an area 0.1 mile 
west and 100 feet south of the northeast corner of sec. 
33, T. 12 N., R. 9 W.: 

Ay, 0 to 6 inches, gray (LOYR 5/1, dry) silt loam; very dark 
brown (10YR 2/2) when moist; weak, fine, granular 


structure; friable when moist, slightly hard when dry; 
strong effervescence ; pH 7.6; clear, smooth boundary. 
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A; 6 to 18 inches, dark-gray (10YR 4/1, dry) silt loam; very 
dark brown (LOYR 2/2) when moist; slightly finer 
textured in lower part; weak, coarse, subangular 
blocky structure; friable when moist, slightly hard 
when dry; weak effervescence; clear boundary. 

B, 18 to 36 inches, light-gray (1OYR 6.5/1, dry) silty clay; 
gray (l0YR 5/1) when moist; slightly darker on 
structural planes; intensely streaked with lime car- 
bonate; strong, coarse, blocky breaking to strong, 
fine, blocky structure; very firm when moist, hard 
when dry, and plastic when wet; clear boundary. 

B; 36 to 53 inches, white (LOYR 8/1, dry) silty clay loam; 
light gray (LOYR 7/1) when moist; moderate, me- 
dium, subangular blocky structure; friable when moist, 
slightly hard when dry, and slightly plastic when wet. 
(This is a horizon that has a large accumulation of 
lime just above the fluctuating water table.) 

C, 53 to 60 inches, light-gray (10YR 7/1, dry) fine sandy 
loam; gray (10YR 5/1) when moist; few fine and 
coarse pebbles; common, medium, distinct, yellow- 
ish-brown mottlings; few dark-brown, soft, iron or 
iron-manganese spots; massive (structureless); fri- 
able when moist; weak effervescence; saturated; 
this is the zone of the fluctuating water table. 

60 to 66 inches, light-gray (LOYR 6/1, dry) sandy loam; 
gray (LOYR 5/1) when moist; contains thin seams of 
medium and coarse sand and some fine gravel; 
many yellowish-brown motilings; dark-brown, soft, 
iron-manganese spots; massive (structureless) ; 
slightly sticky and plastic when wet, hard when dry; 
no lime carbonate; saturated. 

D, 66 to 70 inches, light-gray (10YR 7/2, dry) loamy sand; 
light brownish gray (2.5Y 6/2) when moist; single 
grain (structureless); loose; free water. 

D, 7Oinches +, loose sand and gravel. 


& 


Thurman series 


The Thurman series consists of sandy soils, chiefly in 
the Chernozem zone. They developed under the influence 
of grass vegetation, largely from loose sand and a small 
admixture of silt. Thurman soils have a darker and 
thicker surface layer than soils of the Valentine series. 
They have little or no structural development and are 
leached of their lime. Soils of the Thurman series occur 
in central, north-central, and northeastern Nebraska, the 
adjacent parts of South Dakota, and on sands reworked 
by wind in Iowa. 

Profile of Thurman loamy fine sand in a field of winter 
wheat, 0.15 mile west and 0.10 mile north of the southeast 
corner of sec. 28, T. 10 N., R. 9 W.: 


Aip 0 to 6 inches, grayish-brown (OYR 5/1.5, dry) loamy 

fine sand; dark grayish -brown (10YR 3.5/2) when 

moist; weak, coarse, crumb structure; very friable 
when moist, soft when dry; noncalcareous; abrupt, 
smooth boundary. 

A, 6 to 12 inches, dark-gray (LOYR 4/1, dry) loamy fine 
sand; very dark grayish brown (O0YR 3/2) when 
moist; weak, coarse, blocky structure; very friable 
when moist, soft when dry; noncalcareous; clear, 
smooth boundary. 

Cc 12 to 32 inches, grayish-brown (1OYR 5/2, dry) loamy 
fine sand or fine sand; brown (lOYR 5/8) when 
moist; weak, coarse, prismatic breaking to poorly 
defined, blocky structure; very friable when moist, 
soft or nearly loose when dry; noncaleareous ; abrupt, 
smooth boundary. 

32 to 40 inches, gray (LOYR 5/!, dry) loamy fine sand; 
very dark grayish brown (10YR 3/2) when moist; 
weak, coarse, poorly defined, blocky structure; very 
friable when moist, soft when dry; noncaleareous; 
gradual, smooth boundary. 

40 to 52 inches, light brownish-gray (OYR 6/2, dry) 
loamy sand; brown (10YR 4.5/3) when moist; weak, 
coarse, poorly defined, blocky structure; very friable 
when moist, nearly loose when dry; noncalcarcous; 
gradual, smooth boundary. : 


Aw 


Cap 
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Cy, 52 to 60 inches, pale-brown (10YR 6/2.5, dry) sandy 


loam; brown (10YR 5/3) when moist; weak, coarse, 
subangular blocky structure; very friable when moist, 
soft when dry; noncalcareous. 


Roots are plentiful to 6 inches; few from 6 to 30 inches. 


Valentine series 


Valentine soils developed in the northern part of the 
Chernozem, Chestnut, and Brown soil zones, under a 
sparse, grassy vegetation, from windblown materials con- 
sisting largely of sand. They have a lighter colored surface 
soil than Thurman soils and are free of lime. Valentine 
soils are extensive in the northern Great Plains. 

Profile of Valentine fine sand in a native pasture, 0.2 
mile north and 200 feet west of the southeast corner of 
sec, 5, T. 12 N., R. 9 W.: 


A; 0 to 8 inches, gray (1OYR 5.5/1, dry) fine sand; dark gray 
(10YR 4/1) when moist; single grain (structureless) ; 
only slightly coherent; noncalcareous; pH 5.7; clear 
boundary. 

C, 8 to 48 inches, pale-brown (10YR 6/3, dry) fine sand; 
brown (LOYR 5/3) when moist; single grain (struc- 
tureless); incoherent; noncalcareous; pH 6.4; clear 
boundary. 

Ay 48 to 60 inches, light brownish-gray (10YR 6/2, dry) fine 
sand; grayish brown (10YR 5/2) when moist; single 
grain (structureless); only slightly coherent; 
noncalcareous; pH 6.7. | 


This lower, slightly darker horizon represents a former 
land surface. The buried sand horizon is common in the 
sandhill areas of Hall County. 


Volin series 


The Volin series consists of well-drained azonal Al- 
luvial soils, or young soils, with weak development of the 
zonal characteristics of Prairie soils. These soils occupy 
low stream terraces or high bottoms along major streams 
in the western part of the Prairie soil zone and in the 
eastern part of the Chernozem soil zone. They commonly 
contain: lime carbonate in the lower horizon and are rela- 
tively free of mottles. Volin soils occur in eastern 
Nebraska and possibly in adjacent parts of adjoining 


States. 
Profile of Volin silt loam in a field of dryland alfalfa, 


0.3 mile south and 100 feet west of the northeast quarter 
corner of sec. 24, T. 11 N., R. 9 W.: 


Aip 0 to 9 inches, dark grayish-brown (10YR 4/1.5, dry) silt 
loam; very dark grayish brown (LOYR 3/1.5) when 
moist; moderate, medium, crumb structure; friable 
when moist, slightly hard when dry; noncaleareous; 
abrupt, smooth boundary. 

A, 9 to 18 inches, grayish-brown (10YR 5/1.5, dry) silt loam; 
very dark grayish brown (10YR 3/1.5) when moist; 
weak, coarse, prismatic structure; same consistency 
as in horizon above; weak effervescence; gradual 
boundary. ; 

C, 18 to 28 inches, light-gray (LOYR 7/2, dry) silt loam; 
grayish brown (LOYR 5/2) when moist; weak, coarse, 
prismatic structure; consistence as in Ajy horizon; 
noncaleareous; gradual boundary. 

C, 28 to 36 inches, color and texture as in horizon above; 
weak, coarse, prismatic structure breaking to weak, 
coarse fragments; friable when moist, slightly hard 
when dry; noncaleareous; abrupt boundary. 

C; 36 to 44 inches, light-gray (lOYR 6/1, dry), heavy silt 
loam; gray (1OYR 5/1) when moist; weak, medium, 
subangular blocky structure; slightly hard when dry, 
friable when moist; noncaleareous; clear boundary. 


HALL COUNTY, NEBRASKA 


D, 44 to 52 inches, white (1OYR 8/1, dry) medium sand; 
light gray (l0OYR 7/1) when moist; single grain 
(structureless) ; loose; a few, coarse, yellowish mottles; 
gradual boundary. 

D; 652 inches +, brownish mixed sand and gravel; single 
grain (structureless) ; loose. 


Wann series 


The Wann series consists of dark, imperfectly drained 
Alluvial soils with a moderately coarse textured subsoil. 
They occur in the Chernozem, Chestnut, and Prairie 
soil zones. Wann soils occur in Nebraska and adjacent 
parts of Wyoming, Kansas, and eastern Colorado. - 

Profile of Wann loam in a field of irrigated corn, 200 feet 
north and 50 feet east of the southwest corner of sec. 16, 
T.9N.,R. 12 W.: 


Aip Oto 7 inches, gray (10YR 5/1, dry) loam; very dark gray- 
ish brown (10YR 3/2) when moist; moderate, 
medium and coarse, crumb structure; friable when 
moist, slightly hard when dry; violent effervescence; 
abrupt, smooth boundary. 

A, 7 to 16 inches, gray (LOYR 5.5/1, dry) loam; very dark 
grayish brown (10YR 3/2) when moist; weak, coarse, 
prismatic breaking to weak, medium and coarse, 
subangular blocky structure; friable when moist, 
slightly hard when dry; violent effervescence; clear, 
smooth boundary. 

C; 16 to 21 inches, light-gray (10YR 6/1, dry) fine sandy 
loam; dark gray (10YR 4/1) when moist; weak, 
coarse, prismatic structure breaking to weak, medium 
and coarse fragments; friable when moist, slightly 
hard when dry; violent effervescence; clear, smooth 
boundary. 

Cy 21 to 30 inches, light brownish-gray (10YR 6/2, dry) fine 
sandy loam; dark grayish brown (1OYR 4/2) when 
moist; a few, fine, faint mottlings; weak, medium and 
coarse fragments; very friable when moist, soft when 
dry; noncaleareous; clear, smooth boundary. 

Cy 30 to 40 inches, light-gray (LOYR 7.5/2, dry) fine sandy 
loam; light brownish gray (LOYR 6/2) when moist; 
common, medium and distinct mottlings; massive 
(structureless); very friable when moist, soft when 
dry; noncalcareous; abrupt boundary. 

D, 40 to 48 inches, brownish coarse sand; common, medium 
and distinct mottlings; single grain (structureless) ; 
loose; nonealcareous; abrupt boundary. 

D, 48 to 60 inches, brownish mixed sand and gravel; common, 
medium and coarse, distinct mottlings; single grain 
(structureless) ; loose; noncalcareous. 


Wood River series 


The Wood River series consists of Chernozem soils that 
intergrade to solodized Solonetz. They are on. alluvial 
stream terraces. They have an incipient A, horizon and 
a prismatic-blocky clayey subsoil. Most profiles have al- 
kali or saline-alkali characteristics in the B, or B; horizons, 
or both. Wood River soils occur in the Platte River 
Valley in central Nebraska. 

Profile of a phase of Wood River silt loam in a field of 
of oat stubble, 1,250 feet east and 100 feet ‘north of the 
southwest corner of sec. 32, T.12N.,R.11 W.: 


Aip 0 to 9 inches, dark grayish-brown (10YR 4/1.5, dry) silt 

and A, loam; very dark brown (1OYR 2/2) when moist; 
weak, medium, granular structure; friable when 
moist, slightly hard when dry; noncalcareous; pH 
6.5; clear, smooth boundary. 

Ay 9 to 14 inches, dark-gray (10YR 4/1, dry) silt loam; very 


dark gray (10YR 3/1) when moist; weak, medium 
and coarse, blocky structure; light-gray silt coatings 
on outer surface of blocks; vesicular; friable when 
moist, slightly hard when dry; pH 6.9; noncalcareous; 
abrupt, smooth boundary. 
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Ba 14 to 21 inches, grayish-brown (LOYR 5/2, dry), heavy 
silty clay loam; dark brown (10YR 4/3) when moist; 
strong, coarse, prismatic and_ strong, medium, 
blocky structure; firm when moist, hard when dry, 
and plastic when wet; noncaleareous; pH 7.3; 
gradual, smooth boundary. 

By 21 to 32 inches, grayish-brown (2.5Y 5.5/2, dry) silty 
clay; dark grayish brown (2.5Y 4/2) when moist; 
moderate to strong, medium, blocky structure; firm 
when moist, hard when dry; nonealeareous; pH 8.1 
(saturated paste), 9.0 (1:5 dilution); abrupt, smooth 


boundary. 
Bsiea- 82 to 36 inches, light brownish-gray (2.5Y 6/2, dry), 
ag heavy silt loam or light silty clay loam; dark grayish 


brown (2.5Y 4/2) when moist; massive (structure- 
less); friable when moist, only slightly hard when 
dry; strong effervescence; numerous Visible white 
crystals; pH 7.9; soluble salts, 0.36 percent; clear, 
smooth boundary. 

Bz: 36 to 44 inches, color as in horizon above; silt loam; mas- 
sive (structureless); strong effervescence ; streaks 
and spots of segregated lime; friable when moist, 
soft when dry; pH 7.8; soluble salts, 0.22 percent; 
clear, smooth boundary, 

44 to 54 inches, grayish-brown (2.5Y 5/2, dry) silt loam; 
dark grayish brown (2.5Y 3.5/2) when moist; mas- 
sive (structureless); friable when moist, soft when 
dry; strong effervescence; many soft concretions of 
eae pi 8.0; soluble salts, 0.25 percent; clear boun- 

ary. 

C; 54 to 6u inches, light brownish-gray (2.5Y 6.5/2, dry) 
silt loam, dark grayish brown (2.5Y 4/2) when moist r 
massive (structureless); friable when moist, soft 
when dry; stronz effervescence; some segregated 
lime; pH 8.0; nonsaline. 


Bas 


Mechanical and Chemical Analyses 


The data obtained by mechanical ‘and chemical analy- 
ses for some selected soils in Hall County are given m 
table 12; profiles of the selected soils are described, be- 
ginning on page 116. The data in table 12 are useful 
to soil scientists in classifying soils and in developing 
concepts of soil genesis. They are also helpful for esti- 
mating water-holding capacity, wind erosion, fertility, 
tilth, and other practical aspects of soil management. 
The data on reaction, electrical conductivity, and per- 
centage of exchangeable sodium are helpful in evaluating 
the possibility of reclaiming and managing saline-alkali 
Areas, 


Field and Laboratory Methods 


All samples used to obtain the data in table 12 were 
collected from carefully selected pits. The samples are 
considered representative of the soil material that is 
made up of particles Jess than 34 inch in diameter. Esti- 
mates of the fraction of the sample consisting of particles 
larger than 34 inch were made during the sampling. If 
necessary, the sample was sieved after it was deied and 
rock fragments larger than 34 inch in diameter were 
discarded. Then the material made up of particles less 
than 34 inch was rolled, crushed, and sieved by hand to 
remove rock fragments larger than 2 millimeters in 
diameter. The fraction that consists of particles between 
2 millimeters and 34 inch in diameter is recorded on the 
data sheets and in table 12 as the percentage greater than 
2 millimeters. This value is calculated from the total 
weight of the particles smaller than 34 inch in diameter. 
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Particle size distribution f 


Soil 
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TaBLE 12.— Analytical data 


{Analysis made at Soil Survey Laboratory, Soil Conservation 


Cass loam: 

Location: 150 feet NE. of S% corner, 
sec. 1, T. 10 N,, R. 10 W. (Sample 
No. 8,53 Neb-40-3; laboratory No. 
1566-70). 


Exline silt loam (in Exline-Wood River 
silt loams): 
Location: SWYSEM, sec, 10, T. 11 
N., R. 11 W. (Sample No. 8 51 
Neb-40-7; laboratory No. 917-24). 


Hall silt loam: 
Location: 650 feet N. and 150 feet I. 
of W% corner, sec. 11, T. 10 N., 
R. 11 W. (Sample No. S 52 Neb- 
40-3; laboratory No. 1183-91). 


Hord silt loam (deep in level area): 
Location: NWY%SW%, sec. 10, T. 
10 N., R. 11 W. (Sample No. S 52 
Neb-40-5; laboratory No. 1199- 
1207). 


Leshara silt loam: 
Location: 0.3 mile 8. and 50 feet Is. 
of NE. corner, sec. 3, T. 10 N., R. 
10 W. (Sample No. 8 53 Neb—40-4; 
laboratory No. 1571-77). 


O'Neill loam: 

Location: 200 feet SE. of NW. 
corner, sec. 24, T, 10 N., R. 11 W. 
(Sample No. 8. 53 Neb-40-14; lab- 
oratory No, 1635-39). 


Ortello fine sandy loam: 

Location: 100 feet N. of road and 75 
feet I. of farmstead shelterbelt, 
sec. 19, T. 12 N., R. 11 W. (Sample 
No. 8 538 Neb-40-11; laboratory 
No. 1616-21). 


_—______—— 
Horizon | Depth Very Coarse | Medium| Fine 
coarse sand sand sand 

san (1-0.5 (0.5— (0.25- 

(2-1 mm.) 0.25 0.10 

mm.) min.) mm.) 

Inches Percent Percent Percent Percent 

Aw 0-6 4. VL 10. 2 

An 6-15 1 17.7 15.7 15.8 
An 15-20 8.5 20. 6 18, 2 17.9 
A-C 20-27 10.3 20. 6 19.3 20. 6 
27-32 24. 6 26. 2 17.8 17.0 
Ai 0-5 a1 3 .8 3. 2 
Ag 5-10 Jd 3 .6 1.9 
Bo 10-18 <a. 3 .7 18 
Bs 18-21 <1 2 5 .9 
Boaee 21-28 7 7 .6 1.2 
C, 28-42 .8 .6 .6 1d 
Cy 42-47 2.3 2.3 1.3 1.9 
Cs 47-60 5 .8 .6 1.2 
Alp 0-5 2 2 2 5 
An 5-13 <.1 wl 2 4 
As-B, 13-16 <i 1 i «3 
Ba 16-24 <.1 <.1 <1 er 
Boz 24-30 end | ud, <.1 wl 
Bs 30-36 <i <.l wt .6 
Cy 36-47 cma <.l 2 1.7 
Cz 47-54 <.1 <1 <.1 2 
C3 54-62 <1 <1 2 5 
Ap 0-6 4 4 A 2.1 
An 6-11 <1 2 4 1.5 
Bay 11-19 <i al .3 1.6 
Boy 19-24 <1 2 6 2.2 
Bs 24-31 <1 wl 2 2.0 
Bag 31-41 oe 2 .3 1.2 
Cy 41-49 <.l al 4 6.4 
20a 49-54 vl 2 .3 11 
3 54-62 <1 <1 2 1.4 
Ads 0-6 £3 .8 dd. 5.5 
Ap 6-10 Jl 7 1.0 4.5 
A- 10-15 <1 .2 3 .8 
mon 15-24 Jl JL oI 2 
Aap 24-29 5 3 zk 5 
Ciw 29-36 Jd .1 2 5. 0 
2b 36-48 era ot 1.7 23. 0 
Aip 0-7 Li 11.0 9.5 8.6 
An 7-15 2. 6 20. 3 15.1 10. 9 
Be 15-23 9. 6 37. 1 18.3 12.3 
Bs 23-27 17.3 30.3 21.6 14. 6 
Cy 27-32 34, 2 40. 0 14.8 6.1 
Aip 0-6 .3 6.7 11.3 23. 0 
An 6-12 4 6. 2 10. 9 22. 3 
C, 12-22 3 9. 8 20. 6 38. 7 
Aup 22-29 x 3.8 6. 0 30. 7 
Bap 29-40 <i 1.1 7.0 53. 3 
Cip 40-52 ‘ 4.4 10. 9 41.2 


Very 
fine. 
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(0.10— 
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Sor selected soil profiles 


HALL COUNTY, NEBRASKA 


Service, Lincoln, Nebr. Dashes indicate values not determined] 


Texture 


Coarse sandy loam._ 
Coarse sandy loam-- 
Coarse sandy loam__ 
Coarse sand___.--- 


Silt loam____-___--- 


) Silt lobam___.-___.- 


Silty clay loam__._- 


) Silty clay---- 22 
| Silty clay loam__._- 
| Silty clay loam_..__ 


Silt loam_..-___-.- 
Silt loam_..-.._2_- 


Silt loam_---.__--- 
Silty clay loam 2___. 


| Silty clay loam...-- 


Silty clay loam__-.-- 
Silty clay loam__.-- 
Silt Joam_---.--- 2. 
Silt, loam__--.__-.- 
Silty clay loam_.--- 


| Silt loam... .-2.--- 


Loam_. 22-2 22--- 
Very fine sandy 
loam. 


} Loam___.--_-2 -2_. 


Sandy loam_____-_- 

Loamy coarse 
sand, 

Loamy coarse sand _ 

Coarse sand____-_- 


Fine sandy ioam_ __ 

Fine sandy loam__ - 

Loamy sand____.-- 

Very fine sandy 
loam, 

Loamy fine sand_-- 

Loamy fine sand_ —- 


Chemical analysis 
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op es 

Reaction (pH) Electrical Extractable Exchangeable Ex- 
conduc- Cation | cations (NH,Ac) cations change- 

Organic | Esti- tivity CaCO; |exchange able 
carbon | mated | (ECX103 | equiv- | capacity sodium 
Satu- salt millimhos } alent |(NH,Ac) percent- 

rated 1:10 per cm. Ca Mg Na K age 

paste at 25° C.) 
Mfeq./100 Afeq./100 AMeq./100 Afeq./106 Méeq./100 
Percent Percent Percent gin, gm. gm. gm. gm. 

8.1 8.5 25 | <0. 20 L1 2 13:0) owceoec|aeheoce. 4 1.0 3 
8.4 8.9 . 76 <. 20 1.0 4 wt 4 7 
85] 9.0 . 37 <. 20 .9 2 1.0 .2 12 
8.0| 7.7 14 <. 20 .8 1 .7 .2 10 
8.0] 7.0 .07 <. 20 .7 <1 .3 el 9 
5.8) 67 3. 16 <. 20 .6 <1 21.0 9. 4 3. 6 a 2.6 <1 
6. 0 71 1. 59 <. 20 et <1 16.8 6. 7 3.9 £5 2.3 3 
7.2 8.6 1.21 <. 20 1.5 <1 28. 3 8.8 10. 6 4.5 4.7 16 
80; 89 . 63 <. 20 3.1 <1 32. 9 9. 4 15. 0 6.3 5.8 19 
8.1 8.5 . 27 . 87 9.0 4 20:4) Jenene eA eceoe le 4,7 4.6 18 
8.3 9.7 15 . 24 6.0 9 DOO] Ac arta ole Ae 4,9 4,1 21 
8.2 9,7 . 10 <. 20 3.3 17 19% Veet wose babe e oa 4, -1 3.5 2A 
80) 96 . 09 <. 20 2.1 5 DER ln occiae Shae 3.8 3.7 17 
6. 4 7.3 1. 73 <. 20 5 <i 20. 4 13. 6 4, 2 13 18 1 
6.4 7.3 1. 58 <. 20 4 <1 23. 0 15. 2 4.8 wih 1.2 <1 
61 7.2 1.39 <. 20 3 <1 25. 8 16.9 5. 6 Jl 1.2 <1 
6. 0 7.2 . 93 <. 20 3 <1} 26. 6 17.3 6. 0 3 16 1 
6. 2 7.3 . 58 <. 20 3 <1 26. 7 17, 2 6. 0 3 Lg 1 
6.5 7.5 3h <. 20 .3 <i 19. 6 13. 0 4.6 a2 L8 1 
6.8 7.8 12 <. 20 24 <1 12.3 8.3 2.9 2 14 2 
74 8.5 . 30 <. 20 .6 1 28.3 24.9 6.7 4 3. 1 1 
771 8&8 . 09 <. 20 . 6 <i 15.3 14.3 3.9 .3 18 2 
6.3 7.0 1. 39 <. 20 4 1 17.4 11.8 3.3 1 1.2 <1 
6. 0 7.4 1.12 <. 20 3 1 19. 2 12.9 4, 2 1 10 <1 
6. 6 7.5 . 78 <. 20 4 <i 18.9 12.8 4,2 .l1 .8 <1 
6.7 7.6 . 52 <. 20 3 <1 18.5 12. 6 4,3 wok 10 <1 
6.6 7.7 . 30 <. 20 4 <d 16.4 10.9 3.9 od 1.2 L 
7.0 7.9 . 22 <. 20 4 <1 16.5 10. 8 4.0 a1 19 1 
7.7 8.7 . 06 <. 20 .7 <1 10. 3 7.8 3. 0 dl 12 1 
7.8 8.9 . 10 <. 20 .6 1 15 Gt tae |e oe 28 .1 2.2 1 
7.8 9. 0 . 05 <. 20 6 <1 11. 8 10. 6 4.0 <1 LZ <1 
7.9 8. 2 1. 88 <. 20 1.5 5 21.1 39. 7 6.5 3 1.3 1 
8.1 8.3 1. 79 <. 20 .%9 5 2 Sal ae ae eee ee an) Li 2 
8.3 8.5 . 64 <. 20 1.0 5 164 sce ec /Poa Soe 1.0 .8 6 
8.2 8.6 15 <. 20 1.2 1 TA) eet is Soe ee L4 9 10 
7.9 8.5 . 39 <. 20 12 2 34. 9 21.6 15.0 3. 6 2. 6 10 
8.1 8.1 , 09 <. 20 1.6 <1 V2 i ee ol eal) site L5 Ll 12 
7.9 7.7 .15 <. 20 1.6 <i 12.0 7.4 3. 7 11 .8 9 
a el eee SRO soe e kh aloe ee eee i tee eee ee Oe Ne ae oe le hats oh seh en se ies 
6.6 [_----- CPD. | ote nem oe Nise rae eee A tree fet] a MB ek Mg SE err aie SAN oe suet S| eet Se 
BA leave AD, (fara ee ene iene t St dak Spe ok Me haltech leet ce le rls Ue rete atin eee cae 
Fad geeks DO ote Need Ad colle tase Ae eS See ae) ol ae a De nS Pte ait ak a MS a ated Se Eaten wou eda iat apt 
TO Voces O86 inser et eel bene os Ie Ne a ST Le oe ee Mea lle Ca eles 
Tad jeecced DP eee heal octet tal sheet it iho Sl hese SN [ice ht Datade Neale cee Sag ee ee Gets Salles Doe 
6.7 |eceees AO lech eee eee Sel adece ie | ote es (Coo cet | Wale iolees | eee ele ee bs pele oS 
6.6 |---.. LON oo Sooke ieee lene else | bees see Lee Belt Se eclh bie Eh eee lalleke ser 
eee DENG ce 5. Bel NM con free axl Sohn SER ata cle ae oh es a Ee ee med ee Ne etal [eG oghel ie Gate 
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12 


Tasie 12.—Analytical data for 


[Analysis made at Soil Survey Laboratory, Soil Conservation 


Particle size distribution 
Very 
Soil Horizon | Depth | Very | Coarse |Medium| Fine fine Silt Clay 
coarse sand sand sand sand (0.05- | (<.0.002|) Larger 
sand (1-0.5 (0.5- (0.25— } (0.10- 0.002 mm.) than 
(2-1 mm.) 0.25 0.10 0.05 mm.) 2mm. 
mm.) mm.) mm.) mm.) 
Silver Creek silt loam: Inches Percent Percent Percent Percent Percent Percent Percent Percent 

Location: 0.1 mile W. and 100 feet 8. | Aip 0-6 0.1 1.2 12 3.4 19. 7 53. 7 20. 7 E 
of NE. corner, see. 33, T. 12 N., R. | Ar 6-18 al Lt 14 3.3 17. 1 53, 2 23. 8 <1 
9W. (Sample No. S 49 Neb-40- | B2 18-36 1.3 2.3 2.5 5.4 7.9 38. 6 41.8 <b 
8; laboratory No, 142 to 146c). Bs; 36-53 4.2 6.1 5.3 9. 8 11.2 3L 4 32. 0 <1 

Ci 53-60 1.0 44 9.7 36. 5 11.8 20. 0 16. 4 <i 

Cuz 60-66 3 4,2 16. 2 33. 0 12. 2 17.8 16.3 <1 

D, 66-70 3 9 2.7 15.3 14.0 34. 3 32. 5 <1 
Wann loam: : 

Location: 0.1 mile N. of 5% corner, | Aip 0-7 2.6 71 7.2 12.4 20. 7 35. 1 14.9 9 
sec. 8, T. 10 N., R. 9 W. (Sample | Are 7-12 2.6 8.6 8.4 15. 3 19. 3 32.7 13.1 1.3 
No. § 53 Neb-40-2; laboratory No. | Ais 12-17 7.2 13. 0 10. 2 15. 4 22.8 24. 7 6.7 1.7 
1560-65). Ci 17-21 4.3 9.0 8.9 16. 6 28. 8 26. 2 6. 2 1.2 

Cy 21-27 5.7 11.2 10. 1 15. 4 32. 4 20. 5 4,7 18 
D 27-35 25. 5 29. 6 19. 2 15. 7 5. 3 3. 5 1.2 6. 2 
Wood River silt loam -(Deep) : 

Location: 0.4 mile N. of SW. corner | Aip 0-6 <.1 4 .6 11 16. 3 63. 0 18. 6 <1 
NWSW, sec 19, T. 10 N., R. | Avs 6-10 <ul 12 5 .9 11. 8 68. 4 18, 2 <1 
12 W. (Sample No. 8 50 Neb-40- | Az 10-13 <1 .2 5 11 14.1 68. 6 15.5 <1 
2; laboratory No. 283-91). By 13-21 <1 .2 4 .6 tt 56. 3 34. 8 <1 

Baz 21-28 <l <1 3 4 61 51.0 42, 2 <1 
Bs: 28-30 <ul <1 2 3 6.3 51. 4 41.8 <1 
Bae 30-38 2 2 2 4 9. 6 54, 6 34,8 <l 
Bag 38-53 5 2 st 4 11.0 60. 0 27.8 <1 
Cc 53-60 2.7 9 .4 25 9, 4 63. 8 22.3 <1 


ee) Se eS SS SS SSS 


1 Mostly calcareous concretions. 2 Or silt loam. 


The content given for the fractions that consist of 
particles larger than 34 inch and of particles between 2 
millimeters and 34 inch is somewhat arbitrary. The 
accuracy of the data depends on the severity of the 
preparative treatment, which may vary with the objec- 
tives of the study. But it can be said that the two frac- 
tions contain relatively unaltered rock fragments that are 
larger than 2 millimeters in diameter and that they do 
not contain slakeable clods of earthy material. 

Unless otherwise noted, all laboratory analyses are 
made on material that passes the 2-millimeter sieve and 
are reported on an oven-dry basis. In table 12, values 
for exchangeable sodium and potassium are for amounts 
of sodium and potassium that have been extracted by the 
ammonium acetate method minus the amounts that are 
soluble in the saturation extract. 

Standard methods of the Soil Survey Laboratory were 
used to obtain most of the data in table 12. Determina- 
tions of clay were made by the pipette method (3) (4) 
(6). The reaction of the saturated paste and that of a 
1:10 water suspension were measured with a glass elec- 
trode. Organic carbon was determined by wet combus- 
tion, using a modification of the Walkley-Black method 


3 Or coarse sandy loam. 


(7). The calcium carbonate equivalent was determined 
by measuring the volume of carbon dioxide emitted from 
soil samples treated with concentrated hydrochloric acid. 
The cation exchange capacity was determined by direct 
distillation of adsorbed ammonia (7). ‘To determine the 
extractable calcium and magnesium, calcium was sepa- 
rated as calcium oxalate and magnesium as magnesium 
ammonium phosphate (7). Extractable sodium and 
potassium were determined on original extracts with a 
flame spectrophotometer. The methods of the U. S. 
Salinity Laboratory were used to obtain the saturation 
extract (8). Soluble sodium and potassium were deter- 
mined on the saturation extract with a flame spectro- 
photometer. 


Soil Profiles of Soils Analyzed 


Profiles of the soils listed in table 12, except Hall silt 
loam and Silver Creek silt loam, are described in the fol- 
lowing pages. The profiles of the Hall and Silver Creek 
soils are described in the section, Soils of Hall County, 
and in the subsection, Soil Series, Including Descriptions 
of Profiles. 


HALL COUNTY, NEBRASKA 


selected soil profiles—Continued 


Service, Lincoln, Nebr. Dashes indicate values not determined] 


Ly 


4 Or sandy loam. 


CASS LOAM 


Sample No. S 53 Neb-40-3-1 to 3-6 

Laboratory (MSL) No. 1566-1570 

Location: 150 feet NE. of S¥% corner, sec. 1, T. 10 N., 
R. 10 W. 

Topographic position: Nearly level bottom land along 
Platte River above overflow. 

Moderately well drained. 

Cultivated, corn in 1952. 


Drainage: 
Use: 


MSL 

1566 Aj, 0 to 6 inches, dark gray (10YR 4/1, dry) or very dark 
gray (LOYR 3/1, moist) silt loam; moderate, fine 
and very fine, granular structure; soft when dry, 
friable when moist; strong effervescence; abrupt 
and smooth boundary. 

6 to 15 inches, very dark gray (10YR 3.5/1, dry) or 
nearly black (LOYR 2.5/1, moist) silt loam or 
loam; contains a few fine pebbles; strong, fine 
and very fine, granular structure; soft when dry, 
friable when moist; violent effervescence; clear 
and smooth boundary. 

15 to 20 inches, gray (LOYR 5/1, dry) or very dark 
gray (10YR 3/1, moist) loam; contains a few fine 
pebbles; moderate, fine, granular structure; soft 
when dry, friable when moist; violent effer- 
vescence; clear and smooth boundary. 


1567 Ay 


1568 Aj; 


Chemical analysis 
Reaction (pH) Electrical Extractable Exchangeable Ex- 
Texture conduc- ‘ Cation | cations (NH,Ac) cations change- 
Organic} Esti- tivity CaCQ, jexchange able 
: carbon | mated | (ECX<103 | equiv- | capacity sodium 
Satu- salt millimhos ; aleut |(NH4Ac) percent- 
rated 1:10 per cm. Ca Mg Na K age 
paste at 25° C.) 
Meq./100 | Meg./100 | Afeq./100 | Meg./160 | Meg./100 
Percent Percent Percent gm, gm. gm, gm, gm. 
Silt loam__.___.__- 7.6 8.2 1. 96 <. 20 L4 1 22s | hence 2ts | Oc ee dae 0.3 2.2 1 
Silt loam.__.- 222 =. 7.8 8.6 1. 29 <. 20 .8 1 VS) 4) ewe ta (ace kA 3 2.3 2 
Clayeecns tect oe 82) 9.3 . 49 <. 20 12 16 UTE: al Peer ee (a 2.3 2.9 ll 
Clay loam__.______ 7.7 8.9 . 25 <. 20 18 19 VOEA: lettre A | aes 2. 8 2.6 18 
Fine sandy loam___ 7.2 8.3 . 09 <. 20 14 1 L283 eo ee afer hs oe .3 Ll 3 
Fine sandy loam. -_ te Le fase cetls eeu <. 20 OOS (pace ace bosses neue tees lee bie wen | aetes  eee lp oly teat 
Clay loam_.______- BiG) oon ges econ le eee yet ee aea gad olMowi elec the a] ap ue Sune aon cere lle oe oS 
Loam__. 22-2 8 81/°9.0 119 <. 20 1.2 5 ADA IN oettcrnta eet] s toll nee. .6 1.3 5 
Fine sandy loam__ - 8.3 8.9 91 <. 20 Ll 5 8G a ES eee es ene 20 .8 6 
Sandy loam___.___- 82; 88 . 84 <. 20 10 2 Code on 8 eo ceele oa alas 4 .3 5 
Fine sandy loam. _- 7.9 7.6 17 <. 20 9 1 7.4 5.7 2, 2 4 .2 5 
Loamy sand 4__.___ 7.8 7.2 . 07 <. 20 29 1 5. 6 3.9 1.6 4 2 7 
Coarse sand. ______ 80; 68 . 03 <. 20 13 1 Ae eer eee ee eee ma .1 4 
Silt loam______.__ 68] 74 1. 47 <. 20 .9 <1 17.9 11.9 3. 8 .8 2.3 5 
Silt loam__.-_____ 741 7.7 1. 20 <. 20 ‘ .8 <1 16, 2 12.5 3. 1 .8 L4 5 
Silt loam_._-_-22__- 7.3 8.0 . 90 <. 20 .7 <1 13. 1 9.3 2.7 L1 16 9 
Silty clay loam____- 7.3 8.5 i O2 <. 20 1.0 <1 BA Or ha hte coer Sees Bot 4.2 3. 2 17 
Silty clay... 2 oo 8.0 G2 . 85 <. 20 12 <i B22 Ob line teen cost] ps eee! 4.8 4.4 15 
Silty clay... 2__- 77) & 4 . 24 . 37 4.5 3 B24 | oe cg a (Cn eee 2.6 3.8 8 
Silty clay loam____- 8.0 9.4 . 16 <. 20 1.3 2 BOI 2) i teks et | we te 4.4 4.2 15 
Silty clay loam____- 7.74 9.2 . 09 <. 20 14 1 QAO? Phd sya oii e| tein tk 2.4 4.1 9 
Silt loam._._2____- 7.8| 9<1 . 07 <. 20 1.0 8 2 ay ag eae) ee 14 3.4 6 


———-—_—__-_————————— NO 


1569 A-C 20 to 27 inches, gray (LOYR 5/1.5, dry) or dark-gray 
(lOYR 4/1, moist) fine sandy loam; moderate, 
fine, granular structure; soft when dry, very fri- 
able when moist; weak effervescence in upper 
part; clear and smooth boundary. 


1570 C 27 to 32 inches, light brownish-gray (10YR 6/2, dry) 
or grayish-brown (10YR 5/2, moist) loamy sand; 
single grain (structureless); loose; noncaleareous; 
gradual and wavy boundary. 

D 32 to 40 inches +, very pale brown sand and fine 


gravel; loose; nonealcareous; water table at about 
60 inches; at about 60 inches or more is a horizon 
with prominent brown mottles; little or no 
mottling above 60 inches. (Horizon not sam- 
pled for Mandan laboratory.) 


EXLINE SILT LOAM 

The sample.of this soil was taken at about midposition 
in the microtopography of an area of Exline soil in Exline- 
Wood River silt loams. 
Sample No. S 51 Neb-40-7-1 to 7-8 
Laboratory (MSL) No. 917-24 
Location: SWYSEX sec. 10, T. 11 N., R. 11 W. 
Topographic position: Level terrace with many micro- 

depressions. 
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Use: Native pasture; saltgrass, grama, and western 
wheatgrass dominant. 


MSL 

917 Ay 0 to 5 inches, dark gray (1OYR 4/1, dry) or very dark 
brown (LOYR 2/2, moist) silt loam; fine, granular 
structure; soft when dry, friable when moist. 

5 to 10 inches, grayish-brown (10YR 5/2, dry) or very 
dark gray (1OYR 3/1, moist) silt loam: coarse, 
blocky or prismatie primary structure and fine, 
blocky secondary breakage; structure aggregates 
coated with lighter colored material than the base 
color. 

10 to 18 inches, very dark brown (10YR 2/2, dry) 
silty clay; only slightly darker when moist; strong, 
coarse, columnar-prismatic structure with second- 
ary breakage to medium and fine blocky; aggre- 
gates heavily coated with black, shiny organic 
colloids; columns ill-defined in lower parts and 
grade to layer below. 

18 to 21 inches, light brownish-gray (2.5Y 6/2, dry) 
or dark grayish-brown (2.5Y 4/2, slightly moist) 
silty clay or heavy silty clay loam; medium to 
fine, blocky structure; firm when moist, moder- 
ately hard when dry, and moderately plastic 
when wet. 

21 to 28 inches, light-gray (5¥ 7/2, dry) or olive-gray 
(5Y 5/2, moist) stlty clay loam; no well-defined 
structure but erushes to fine, subangular blocky 
mass; very high in salts, probably gypsum; many 
scattered hard concretions of lime carbonate; 
material generally not calcareous. 

28 to 42 inches, pale-yellow (5Y 6.5/3, dry) or pale- 
olive (SY 5.5/3, moist) silt loam; massive (struc- 
tureless); friable; caleareous; concretions of lime 
as much as 1 inch in diameter. 

42 to 47 inches, light-gray (SY 7/2.5, dry) or olive-gray 
(SY 5/2.5, moist) silt loam; massive (structure- 
less); friable; strongly calcareous; moderate 
amount to abundant concretions of lime, some 
as much as 3 inches in diameter; common, small, 


918 A; 


919 B, 


920 Bs 


921 


Boiecs 


922 Cy 


923 Cy 


distinct, reddish-brown and yellowish-red mottles. — 


924 C3 47 to 60 inches, pale-yellow (5Y 7/38, dry) or olive 


(5Y 5/3, moist) silt loam; massive (structureless) ; 
friable; moderately calearcous; scattered concre- 
tions of lime; many mottles and stains of yellow- 
ish and brownish color. 


HORD SILT LOAM 
This profile of Hord silt loam was sampled in a level 
area where the soil material is deep. 


Sample No. 8 52 Neb-40-5-1 to 5-9 
Laboratory (AZSL) No. 1199-1207 


Location: NW¥SW% of sec. 10, T. 10 N., R. 11 W. 

MSL 

1199 Ai,» 0 to 6 inches, drak-gray (LOYR 4/1, moist) or gray 
(1OYR 5/1.5, dry), granular, friable silt loam. 

1200 Ay 6 to 11 inches, very dark grayish-brown (10YR 3/2, 

: moist) to grayish-brown (10YR 5/2, dry), granular, 
friable silt loam. 

1201 Bs, 11 to 19 inches, very dark grayish-brown (1OYR 3/2, 
moist) or grayish-brown (l0YR 5/2, dry) heavy 
silt loam; medium, blocky structure; friable; in- 
cludes probably 1 inch of ‘AB transition. 

1202 Bo 19 to 24 inches, dark grayish-brown (10YR 4/2, moist) 
or light brownish-gray (LOYR 6/2, dry) heavy silt 
loam; weak, blocky structure; friable. 

1203 Bs 24 to 31 inches, pale-brown (LOYR. 5.5/8, moist) or 
light brownish-gray (10YR 6.5/2, dry) silt loam; 
weak, blocky structure; very friable. . 

1204 Bs, 31 +041 inches, pale-brown (10YR 6/3, moist) or light- 
gray (1OYR 7/2, dry) silt loam; weak vertical 
structure but no horizontal cleavage; friable. 

1205 C, 41 to 49 inches, light brownish-gray (LOYR 6/2, moist) 


or light-gray (1OYR 7/2, dry), stratified very fine 
sandy loam and silt loam; overall texture of 
about very fine sandy loam; firm in place, but very 
friable when disturbed. 


SOIL SURVEY SERIES 1957, NO. 12 


1206 Croc, 49 to 54 inches, grayish-brown (2.5Y 5/2, moist) or 
light-gray (JOYR 7/2, dry) silt loam with thin 
lenses of very fine sandy loam; many spots and 
seams of free carbonate of lime; firm in place, but 
friable when disturbed. 

54 to 62 inches, about same as C;,,, horizon except tex- 
pare is very fine sandy loam, and there is less free 
ime. 


1207 C; 


The stratified sandy and silty materials continue down 
to a nearly black buried soil at a depth of 6% feet. This 
buried soil is silt loam in the upper part and silty clay or 
silty clay loam in the lower part. It is about dark grayish 
brown in color at a depth of 10 feet 4 inches. No free lime 
occurs in the darkest upper part of the buried soil, but the 
soil is slightly calcareous below 9.5 feet. 


LESHARA SILT LOAM 


Sample No. S 53 Neb-40-4-1 to 4-8 
Laboratory (MSL) No. 1571 to 1577 
Location: ae mile S. of NE. corner, sec. 3, T. 10 N., R10 


Bottom land of the Platte River, 
slightly lower than the alluvial 
land to the north. 


Topographic position: 


Relief: Slight. 

Drainage: Imperfectly drained. 

Ground water: Water table at depth of 48 inches in July; 
probably fluctuates between 3 and 6 feet 
during growing season. 


Land use: Cultivated. 
MSL 
1571 Aj, 0 to 6 inches, dark gray (1OYR 4.5/1, dry) or very 


dark gray (LOYR 3/1, moist) silt loam; moderate, 
fine and very fine, granular structure; slightly 
hard when dry, friable when moist; strong effer- 
vescence; abrupt and smooth boundary. 

6 to 10 inches, dark gray (LOYR 4/1, dry) or very dark 
gray (LOYR 3/1, moist) silt loam; moderate, 
medium and’ fine, granular structure; slightly 
hard when dry, friable when moist; violent effer- 
vescence; many very fine and a few large pores 
avid root channels; clear and smooth lower 
boundary. 

10 to 15 inches, about equal proportions of gray and 
dark-gray (JOYR 5/1 and 4/1, dry) or dark gra 
and very dark gray (LOYR 4/1 and 3/1, niet 
silt loam as a result of intense earthworm action; 
moderate, fine and very fine, granular structure; 
slightly hard when dry, friable when moist; 
violent effervescence; clear and smooth boundary. 

15 to 24 inches, light-gray (2.5Y 7/2, dry) or light 
brownish-gray (2.5Y 6/2, moist) silt loam; 
moderate, medium and fine, crumb structure; 
slightly hard when dry; friable when moist; 
strong effervescence; many roots and worm chan- 
nels, and some streaks and spots of white lime; 
clear and smooth boundary. 

24 to 29 inches, gray (1OYR 5.5/1, dry) or dark-gray 
(1OYR 4/1.5, moist) silty clay loam; few, faint, 
fine, brown mottles; weak, subangular blocky 
structure breaking to moderate, fine and very 
fine, subangular blocky structure; hard when dry, 
friable when moist, and slightly plastie when wet; 
noncalcareous except for worm casts; clear and 
smooth boundary. 

29 to 36 inches, light brownish-gray (2.5Y 6/2, dry) or 
grayish-brown (2.5Y 5/2, moist) very fine sandy 
Yoam or loam; many, distinct, coarse, brown and 
yellow mottles and stains; few coarse dark-brown 
spots of soft iron concretions; massive (structure- 
less) breaking to rounded lumps; soft when dry, 
very friable when moist; noncalcareous; clear 
and smooth boundary. 


1572 Aj 


1573 


1574 Cy 


1575) Aw 


1576 


HALL COUNTY, NEBRASKA 


1677 Ca 36 to 48 inches, similar to horizon above with many, 
prominent, coarse, brown mottles and concentric 
staining around root channels; staining is very 
dark brown close to channels and grades out- 
ward to pale brown or yellowish brown; satu- 
rated; nonealeareous; roots from nearby cotton- 
wood trees penetrate to the coarse material below; 
abrupt boundary. 

Cc 48 inches ++, light-gray (LOYR 7/2, dry), coarse, clean 
sand and fine gravel; water table in this layer 
and in contact with the silty material above when 
sampled in June 1953. (Horizon not sampled 
for Mandan laboratory.) 


O’NEILL LOAM 


Sample No. 8 53 Neb-40-14-1 to 14-5 
Laboratory (MSL) No. 1635-39 


Location: 200 feet SE. of NW. corner, sec. 24, T. 10 N., 
R. 11 W. 

Land use: Cultivated, corn. 

MSL 

1635 Ai, 0 to 7 inches, grayish-brown (10YR 5/2, dry) or very 
dark gray (lOYR, 2.5/2, moist) silt loam; weak, 
crumb structure; friable. 

1636 Ay 7 to 15 inches, dark gray (JOYR 4/1, dry) or very dark 

; gray (10YR 3/1, moist) loam; friable. 

1637 Bz, 15 to 23 inches, grayish-brown (10YR 5/2, dry) or 
very dark grayish-brown (10YR 3/2, moist) loam; 
(sl-BHW); blocky macrostructure; friable. 

1638 B; 23 to 27 inches, grayish-brown (LOYR 5.5/2, dry) or 
very dark grayish-brown (10YR 3/2, moist) 
gravelly loamy sand; loose. 

1639 C, 27 to 32 inches, pale-brown (LOYR 6/3, dry) weathered 
coarse sand and gravel; single-grain structure. 

32 to 40 inches +, very pale brown (10YR 7/3, dry), 
clean medium sand; single-grain — structure. 
(Horizon not sampled for Mandan laboratory.) 
This is a gradational profile that is noncalcareous 
throughout. f 


ORTELLO FINE SANDY LOAM 


Sample No. S 53 Neb-40-11-1 to 11-6 

Laboratory (MSL) No. 1616-21 

Location: 0.2 mile W. of SE. corner, sec. 10, T. 12 N., 
R. 11 W. 100 feet N. of road and 75 feet E. of 
farmstead shelterbelt. 


Land use: Cultivated, corn. 

MSE 

1616 Aiy Oto Ginches, grayish-brown (10YR 5/1.5, dry) or very 
dark grayish-brown (JOYR 3/1.5, moist), friable 
fine sandy loam. 

1617 Aw 6 to 12 inches, grayish-brown (10YR 5/2, dry) or dark 
grayish-brown (IOYR 4/1.5, moist), friable fine 
sandy loam. : 

1618 C, 12 to 22 inches, light brownish-gray (10YR, 6/2.5, dry) 
or dark grayish-brown (1OYR 4/2, moist) loamy 
fine sand; very friable. 

1619 Ai, 22 to 29 inches, light yellowish-gray (10YR 6/2.5, dry) 
or dark grayish-brown (1L0YR 4/2.5, moist), friable 

: fine sandy loam. 

1620 Bz, 29 to 40 inches, grayish-brown (10YR 5.5/2, dry) or 
dark grayish-brown (.0YR, 4/2, moist) sandy loam 
or loamy fine sand; very friable. 

1621 C, 40 to 52 inches, grayish-brown (10YR 5.5/2, dry) or 


dark grayish-brown (10YR 4/1.5, moist) fine 
sandy loam; slightly darker than C, horizon; 
dark and light streaks; friable. 

C, 52 to 60 inches, sand or loamy sand; very friable. 
(Horizon not sampled for Mandan laboratory.) 


This horizon is noncalcareous throughout. A farmer 


reported that the depth to gravel is 44 feet. 
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WANN LOAM 


Sample No. 8 53 Neb-40-2-1 to 2-6 


Laboratory (MSL) No. 1560-1565 
Location: mile N. of EX corner, sec. 8, T. 10 N., 
.9 W. 


Topographic position: Broad slightly depressed flat on 


broadly undulating bottom land 
of Platte River above overflow. 
Drainage: Imperfectly drained. 
Use: Cultivated, corn in 1952. 


MSL 

1560 A,, 0 to 7 inches, gray (10YR 5.5/1, dry) or very dark gray 
(10YR 3/1, moist) silt loam; strong, fine, granular 
structure; slightly hard when dry, friable when 
moist; violent effervescence; pH 8.5 (Soiltex); few 
coarse sand grains; abrupt and smooth boundary. 

7 to 12 inches, gray (1OYR 5/1, dry) or very dark gray 
(10YR 3/1, moist) silt loam; strong, fine, granular 
structure; slightly hard when dry, friable when 
moist; many fine and medium pores and openings; 
violent effervescence; clear and smooth boundary. 

12 to 17 inches, gray (1OYR 5.5/1, dry) or very dark 
gray (1OYR 3/1, moist) loam; weak, medium and 
fine, granular structure; slightly hard when dry, 
friable when moist; strong effervescence; pH 8.5 
(Soiltex); clear and smooth boundary. 

17 to 21 inches, grayish-brown (10YR 5/2, dry) or dark 
grayish-brown (10YR 4/2, moist) fine sandy loam; 
massive or weak, fine, granular structure; soft when 
dry, very friable when moist; no effervescence; 
pH 7.2; gradual and smooth boundary. 

21 to 27 inches, light brownish-gray (10YR 6/2, dry) 
or grayish-brown (10YR 5/2, moist) loamy fine 
sand or fine sandy loam; common, faint, fine, 
yellowish-brown mottles; massive (structureless) ; 
soft when dry, very friable when moist; non- 
calcareous; pH. 7.0; gradual and smooth boundary. 

27 to 35 inches, light brownish-gray (LOYR 6/2.5, dry) 
or pale-brown (10YR 6/3, moist) loamy sand or 
sand; massive (structureless) ; loose; noncalcareous; 
graded mixture largely fine sand to fine gravel with 
a little silt and clay; many, prominent, coarse, 
brown and yellowish-brown mottles; gradual and 
smooth boundary. : 

35 inches +, pale-brown sand and fine gravel; mottled 
and stained with iron; saturated; water table at 
40 inches. (Not sampled for laboratory study.) 


1561 Ars 


1562 Ajs 


1563 CG, 


1564 Cy 


1565 D 


WOOD RIVER SILT LOAM 


This profile of Wood River silt loam was sampled in an 
area where the soil is very deep. 


Sample No. 5 50 Neb~40-2-1 to 2-9 

Laboratory (MSL) No. 283-91 

Location: 0.4 mile N. of SW. sec. corner, NWYSWY, sec. 
19, T. 10 N., R12 W. 

Topographic position: Terrace along Platte River. 


Drainage: Good, surface and internal. 

Land use: Trrigated corn in 1950. 

MSL : 

283 Ai, Oto 6 inches, very dark brown (10YR 2/2, moist), friable 


silt loam; granular structure. 

6 to 10 inches, very dark brown (10YR 2/2, moist), friable 
silt loam; blocky and granular structure. 

10 to 13 inches, very dark grayish-brown (10YR 3/2, 
moist), friable silt loam; blocky structure; weakly 
developed gray layer. 

13 to 21 inches, very dark brown (10YR 2/3, moist) silty 
clay; large, blocky primary structure to medium, 
blocky secondary; plastic when wet, moderately 
hard when dry. 

21 to 28 inches, dark grayish-brown (2.5Y 4/2, moist) 
silty clay to silty clay loam; coarse, blocky structure; 
moderately plastic. 
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28 to 30 inches, light olive-brown (2.5Y 5/4, moist) silty 
clay loam; weak, blocky structure; friable; many 
streaks of lime or salts, or both. 

30 to 38 inches, yellowish-brown (10YR 5/4, moist) silt 
loam; weak, blocky structure; friable; calcareous; 
moderately soft concretions. 

38 to 53 inches, light reddish-brown (2.5YR 6/4, moist) 
silt loam; weak, blocky structure; friable; cal- 
careous; some concretions. 

53 to 60 inches, light reddish-brown (2.5Y 6/4, moist) 
silt loam; massive (structureless); friable; stained 
and mottled; calcarcous. 


General Nature of the County 


This section was prepared mainly for those not 
familiar with the county. It contains subsections on 
physiography, relief, and drainage; climate; natural re- 
sources; early history and population; and other subjects 
of general interest. 


Physiography, Relief, and Drainage 


Hall County lies near the eastern margin of the Great 
Plains, Generally, the county is nearly level to gently 
undulating. 

The Platte River Valley crosses the county in a south- 
west-northeast direction. It varies in width from 12 to 
19 miles. Near the southern border of the valley, the 
river separates into four channels and forms a group of 
low-lying, elongated islands. The alluvial bottom lands 
are 4 to 6 miles wide and lie 5 to 10 feet above the river 
bed. A broad, alluvial terrace forms the northern part 
of the valley. This terrace is 10 to 40 feet above the 
flood plains. 

There are three distinct levels or ages of terraces in the 
county. The high terraces have been covered with loess, 
a silty windblown. deposit. To the west of Grand Island 
is an area where the winds have reworked and deposited 
the sands to form low hummocks. Some nearly level 
areas occur that have no well-defined drainageways. The 
Wood River, Prairie Creek, and Silver Creek are the 
main drainage channels of the terraces. Drainage is 
lacking in a few depressions in the silty uplands and on 
a few terraces. 

The extreme northwestern corner of the county consists 
of about 6 square miles of the South Loup River Valley. 
Sweet Creek flows into the South Loup River. Nearly 
all streams in the county have low gradients and flow in 
a northeasterly direction. 

The Grand Island Airport area is at an elevation of 
1,846 feet above sea level. The elevations of the first bot- 
toms and stream terraces of the Platte River Valley range 
from 1,800 to 2,000 feet. The valley has a gradual east- 
ward slope of about 7 feet in 1 mile. The elevation of the 
South Loup River Valley is about 1,900 feet, and the 
uplands in this area range from 1,940 to 2,100 feet. The 
elevation of the southeastern uplands ranges from 1,900 
feet along the eastern boundary to about 2,060 feet on its 
western edge. 

The upland areas are from 40 to 100 feet above the 
level of the bottom lands in the Platte River Valley. The 
silty uplands consist of two triangular-shaped areas. The 
larger of these is in the southeastern part of the county; 
the smaller area is in the northwestern part of the county. 
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An area of hummocky and dunelike sandhills is along 
the northern edge of the county. This area is from 2 to 3 
miles wide and forms a divide between the valleys of the 
South Loup and Platte Rivers. A similar but less ex- 
tensive line of low sandhills faces the Platte Valley along 
the margin of the southern uplands in the south-central 
part of the county. 


Climate 


Hall County has a typical continental climate with 
wide seasonal variations. The weather changes rapidly 
from day to day and within a 24-hour period. Normal 
monthly, seasonal, and annual temperature and precipita- 
tion at the United States Weather Bureau Station at 
Grand Island are given in table 18, 

Summers are warm. Moderately strong south and 
southeasterly winds are common. July, the hottest 
month, has an average temperature of 78° F. The hot- 
test temperature ever recorded is 117°. A period of mild 
weather called Indian summer usually occurs in October 
after there has been frost. At this time, wind velocities 
are lower than at any other time of the year. 


Tasie 13.—Temperature and precipitation at Grand Island 
Station, Hall County, Nebraska 


[Elevation, 1,841 feet] 


Temperature ! Precipitation ? 
Month Abso- | Abso- Driest} Wet- | Aver- 
Aver-| ‘lute | lute | Aver-| year test age 
age | maxi-] mini-| age {(1940)| year |snow- 
mum | mum (1905) | fall 
ie ik °F, °F, Inches | Inches | Inches Inches 
December--_--| 27. 4 80 | —18 | 0. 66 | 0. 90 0 4.5 
January..---- 23. 7 70 | —26| . 56 . 79 1. 64 6. 4 
February.---- 27.5 73 | —-23} .77] . 67 1. 55 5.5 
Winter___-- 26. 2 80 |; —26 | 1.99 | 2. 36 3. 19 1, 64 
March. ---- -- 37. 8 90 —17 | 1.26 | 1. 29 . 73 5. 6 
April. ___---- 50. 3 94 | -—-1 | 2.35 | L 75 4,01 1.9 
May._.------ 61.0 104 26 | 3.93 | 1. 29 9, 53 2 
Spring-_---- 49. 7 104 | —17 | 7. 54 | 4.33 | 14. 27 7.7 
June__------- 71.5 108 36 | 3. 85 71 8.97 | 0 
Jil yes ee 77.9 117 46 | 3.16 | 1. 66 6.48 | 0 
August_..---- 75. 6 112 40 | 2.99 50 3. 66 0 
Summer.-_..| 75. 0 1177 36 J10.00 | 2 87 | 19. 11 0 
September___-| 66. 3 109 27 | 2.55 53 5. 67 0 
October_-~--- 54. 0 96 14] 1.55 | 1. 28 1, 21 (°) 
November-__--} 38.9 82 —-7) .92 59 2. 40 2.7 
Fall.._----} 53.1 109 —7 | 5.02 | 2.35 9. 28 2.7 
Year___-- 51.0 117 | —26 |24. 55 j11. 91 | 45.85 | 26.8 


1 Average temperature based on a 54-year record, through 1958; 
highest and lowest temperatures on a 28-year record, through 1958. 
2 Average precipitation based on a 54-year record, through 1958; 
wettest and driest years based on a 54-year record, in the period 
ee snowfall based on a 28-year record, through 1958. 
Prace. 
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Winters are fairly long and cold. During this season, 
winds are dominantly from the north and northwest. 
Most of the winter precipitation occurs as snow when 
the cold fronts advance. January, the coldest’ month, 
has an average temperature of 23.7°, but most of the 
snow falls in February and March. Blizzards occur 
nearly every winter, but they usually last less than 12 
hours and they are not so severe as they are in the north- 
ern part of the State. The coldest temperature ever re- 
corded is —26°. ° 

The average annual precipitation at Grand Island is 
24.55 inches. From April through September, the aver- 
age precipitation is 8.14 inches per month. This occurs 
as showers and thundershowers. Evaporation during 
this period is high. From October through March, the 
average precipitation 1s only 0.95 inch per month. This 
occurs as showers late in fall or as snow during winter. 
Evaporation during this period is low. From 1901 to 
1958, annual precipitation of more than 80 inches was 
reported in only 7 years. During this same period, less 
than 20 inches was reported in 11 years. Wet years and 
dry years commonly occur in cycles. Heavy rains in 
spring sometimes damage growing crops and make re- 
planting necessary, Hail storms in summer and early in 
fall commonly damage corn, wheat, and other crops ex- 
tensively. , 

Frost penetrates to an average depth of 2 feet but has 
penetrated as much as 414 feet. During winters that fol- 
low a period of dry weather, there is little frost. penetra- 
tion. Wind velocities are highest during March and 
April when they average 14.3 miles per hour. The yearly 
average is 12.5 miles per hour. 

The relative humidity at noon in January averages 
63 percent. It is lowest at noon in September when it 
averages 43 percent. There are relatively few days dur- 
ing the year when high humidity combines with high 
temperatures to produce sticky uncomfortable weather. 
The percentage of clear and sunshiny days is high. Tor- 
nadoes have rarely caused extensive damage, but. funnel 
clouds are sometimes seen, particularly in spring. 

The average length of the growing season is 161 days, 
which is long enough for the crops commonly grown to 
mature. Occasionally, however, a wet spring and a frost 
early in fall combine to freeze some of the late-maturing 
corn. The average dates of the growing season are April 
28 to October 6. The earliest frost ever recorded in fall 
was on September 12. The latest frost in spring was on 
May 24. 

The greatest climatic limitation to farming is the lack 
of sufficient moisture during some seasons. In several 
droughty years dryland crops were almost a total failure. 
Drought injury is common on certain soils nearly every 
year. Good crop yields are produced most of the time if 
good management, moisture conserving practices, and irri- 
gation are used. 


Natural Resources 


Because of the extension of irrigation and the need 
of water for other uses, the water supply in Hall County 
is becoming increasingly important. Other natural re- 
sources in the county are grasslands, woodlands, and sand 
and gravel pits. 
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Water 


The principal source of surface water in Hall County 
is the Platte River. Since the completion of Kingsley 
Dam in Keith County, the Platte River has been dry in 
summer. The river is not likely to flood now that 
dams have been constructed upstream. The South Loup 
River crosses the county in the extreme northwestern 
corner. In the smaller, intermittent streams, the Wood 
River and Dry, Sweet, and Prairie Creeks, a considerable 
amount of water flows after flash rains. 

The supply of ground water in the county is contained 
primarily in Pleistocene sands and gravels, which vary in 
thickness (fig. 24). The thickness of sand and gravel 
deposits generally increases as the deposits extend from 
the western side of the county to the eastern side. Wells 
drilled near the loess hills northwest of the town of Wood 
River yield little water for irrigation, but they supply 
enough for domestic use. Southeast of Grand Island, 
the water-bearing sand and gravel formation is more 
than 150 feet thick. The water-bearing sand and gravel 
throughout much of Hall County is 50 feet or more in 
thickness. Some of the irrigation wells can discharge 
more than 1,000 gallons per minute. 

The coarse underground sediments in Hall County 
yield large quantities of good-quality water for indus- 
trial, household, and agricultural use. The ground water 
is recharged, or resupplied, by stream flow of the Platte 
River and its tributaries, local precipitation, underground 
movement of water, and seepage of irrigation water. 
Local precipitation contributes the largest amount. The 
underground water does not move more than 10 feet per 
day. Most recharge of ground water from streams takes 
place in spring and fall after the streams have been dry 
during the summer (5). 

The general movement of ground water in the Platte 
Valley is to the northeast, parallel to the Platte River 
(fig. 25). In the extreme southeastern part of the 
county, the ground water moves in a southeasterly direc- 
tion. 

The depth to the ground water (water table) varies 
considerably, Along the bottom lands, and in some im- 
perfectly drained areas of the terraces, it is at depths of 
less than 10 feet. In parts of the loessal uplands, it is 
below 150 feet. 

The water table fluctuates in relation to the recharge 
and discharge of ground water. Small changes in the 
depth to the water table take place daily in summer, but 
larger fluctuations occur seasonally. The water table is 
generally lowest late in the summer after large amounts 
of water have been removed by irrigation wells and by 
the evaporation-transpiration of plants. During winter 
and spring, the water table is at its highest yearly level. 
There are also Jarge fluctuations associated with wet and 
dry weather cycles. 

From 1958 to 1958, the level of ground water in Hall 
County has generally lowered, particularly in an area 
west of Wood River. 

The quality of ground water in the county is good, 
although the water is moderately hard. There are nor- 
mally from 200 to 600 parts of total dissolved solids per 
1,000,000 parts of water. Calcium and bicarbonate are 
the dominant constituents, and the amounts of iron and 
manganese are generally small. The temperature of the 
ground water varies from 53° F. to 55°. 
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Figure 24.—Ground water map, Hall County, Nebr. Numbers in heavy lines designate, in feet, the effective thickness of water-satu- 
rated sand and gravel. Four feet of sand is evaluated as effective as 1 foot of sand and gravel. The 50-foot line designates equal effec- 
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Figure 25.—Ground water map of Hall County, Nebr., showing the direction of general movement of ground water in the county. 
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Grasslands 


In 1954, grass pasture covered 76,349 acres, or 22 per- 
cent of the county. Most of this pasture is in the sand- 
hills and the very sandy and shallow bottom-land_ asso- 
ciation. Both areas produce good stands of native 
grasses that are used to pasture livestock. Many pastures 
on the bottom lands and some of the more nearly level 
areas on the sandhills are mowed each fall. Many farms 
have a small pasture adjacent to the farmstead. Most 
of these are overstocked and need more careful manage- 
ment. 

‘Improved and tame pastures are fairly common. 
Bromegrass has been used in many areas on uplands. 
Grass mixtures that include switchgrass, little bluestem, 
blue grama, and western wheatgrass are also common. 
Some tall wheatgrass has been used to reseed areas of 
alkali soils. Big and little bluestem, prairie sancdreed, 
sand dropseed, and blue grama are the main species in 
the sandhills. Big and little bluestem, blue grama, 
switchgrass, and Indiangrass are the main species on the 
bottom lands and on the imperfectly drained stream 
terraces. 


Native woodlands 


According to the 1954 census, there were 546 acres of 
nonpastured woodland in Hall County. In addition, 485 
acres of native woodland were pastured. 

Most of the woodlands are along the Platte, Wood, and 
South Loup Rivers and Prairie Creek. The species of 
trees that occur on these native sites, along with their 
use, is discussed in the subsection, Use and Management 
of Woodlands. 


Sand and gravel 


Many sand and gravel pits are scattered throughout 
the bottom lands of the Platte River Valley. Most of the 
material from these pits is used in the county, but some 1s 
hauled by truck and rail to other counties and States. 


Irrigation 

The development of irrigation in Hall County has 
changed farming significantly. Many areas that were un- 
productive, or that frequently had crop loss because of 
drought, have been irrigated and made productive. Be- 
fore 1900, many windmills were erected and some of the 
water pumped by them was used for irrigation, But the 
total acreage irrigated with water pumped by windmills 
was small, and this acreage decreased as more modern. 
methods were introduced to drill wells. 

Since 1912, when the first irrigation well was drilled in 
Hall County, the number of these wells in the county has 
steadily increased. A total of 2,190 wells were reported 
on December 31, 1957. The following list gives the num- 
ber of wells in the county at the end of each year listed: 
Number of wells 
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Year 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1942 
1947 
1948 
1949 
1950 
1951. 
1952 
1953 
1954 
1955 
1956 
1957 

The first large irrigation project was in an area south 
and east of Wood River. Its construction lasted from 
1920 to 1923. Potatoes, sugar beets, and corn were suc- 
cessfully grown in this irrigated area. 

In early years, steam engines were used to furnish some 
of the power for the pumps but most farmers used old 
automobile engines. The early pumps were mostly cen- 
trifugal. To increase their efliciency, these pumps were 
placed as close to the water table as possible. Nearly all 
the pumps installed before 1940 were less than 60 percent 
efficient. Many of the early wells were not properly 
located, and large ditches had to be built so that the 
water could be forced through to the end of the field 
laterals. Most fields were not leveled, but some farmers 
tried make-shift leveling so that the irrigation water 
would reach the end of the field. 

During the 1930’s, low farm. prices kept many farmers 
from using many of their wells. In 1939, less than half 
of the irrigation wells in the county were used. By 1941, 
however, the price trend was up. More efficient pumps 
and motors were developed, and contracts for land level- 
ing were offered. Soon it appeared that increased pro- 
duction more than. offset the cost of pumping (fig. 26). 
Much of the acreage In the county was suitable for irri- 
gation, and wells soon were scattered throughout the 
valley. The nearly level soils were irrigated first. Later, 
when land-leveling equipment was improved, some of the 
sloping and hummocky areas were leveled and irrigated. 
Poverty Ridge produced crops comparable to those on 
the deeper soils, and some of the moderately saline and 
alkali soils were irrigated. 

As more efficient pumps were made, farmers in the 
loessal uplands south of the Platte Valley began to install 
wells for irrigation. Most of the irrigation in this part 
of the county began around 1935, and expansion has been 
rapid since 1955. In the loessal hills southwest of Cairo, 
the first wells were drilled in 1948. 

Land was still being prepared for irrigation in 1958. 
The first. bench leveling in the county was on a farm 
northeast of Doniphan in 1956. Some of the shallow 
soils on bottom lands are successfully irrigated. During 
the droughty years of 1955 and 1956, the ground-water 
level was lowered under some of the strongly saline- 
alkali soils on terraces, and some of these soils were irri- 
gated. Many hummocky areas, once considered to be 
impractical for irrigation, have recently been leveled and 
now produce excellent yields. 


Number of wells 
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Figure 26.—Irrigated and nonirrigated corn on Hord silt loam, 0 to 

1 percent slopes. Corn in the foreground was burned beyond re- 

covery during the drought of 1955; irrigated corn in background 
yielded 80 bushels per acre. 


Improved methods of agricultural engineering and the 
technical assistance offered by local Soil Conservation 
Districts were instrumental in helping the farmers to set 
up efficient irrigation systems. .Many of the older sys- 
tems are being reorganized, and some of the land is being 
leveled for the second time so that irrigation will be 
easier and more efficient. 

The increase in irrigated land in the county from 1928 
to 1957 is shown in figure 27. 

In 1957, irrigated land amounted to 131,500 acres, or 
nearly 59 percent of all cropland in the county. The 
crops commonly irrigated are corn, sorghum, alfalfa, 
soybeans, potatoes, sugar beets, and tame pasture. Ex- 
cept on the wet, shallow bottom lands, irrigation is well 


distributed throughout the Platte Valley. Nearly all of | 


the loessal uplands are irrigated except the steeper and 
hummocky areas. The sandhills are not irrigated be- 
cause most, of the land is too rolling and sandy and is 
better suited to grass than to irrigated crops. 

The location of the irrigation wells in Hall County is 
shown in figure 28. 

Practically all the present-day pumps are of the tur- 
bine type. Most of them are operated by farm tractors 

fig. 29). About 650 pumps are electrically operated. 

ome farmers use stationary motors and gasoline or pro- 
pane for fuel (fig. 30). 


Early History and Population 


The first residents in Hall County were Indians. The 
Pawnee, Missouri, and the Otoe tribes were found livin 
in the Platte River Valley by members of the Lewis an 
Clark Expedition. 
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The first white settlement in the county was established 
on July 4, 1857, by a colony of Germans. These settlers 
endured many hardships the first years. Supplies were 
low, blizzards were severe, and there was always the 
danger of war with the Indians. The settlers raised corn 
and sold it to the Government for troops at Fort Kear- 
ney. In 1859, a prairie fire destroyed nearly all of the 
houses in the settlement. Other settlers came from Iowa 
and Germany, and a new community began to grow. 

Hall County began to be settled rapidly after the 
Union Pacific Railroad reached Grand Island in 1868 and 
the Overland route went westward through this town. 
By 1870, the year the first newspaper was published, the 
population of Grand Island was 1,057. A private school 
had been established in 1862, and 3 years-later public 
schools were started. A Catholic church was established 
in 1864. From 1874 to 1878, grasshoppers and crop 
failures caused much financial distress. 

Industry began in the county when the Union Pacific 
Railroad built shops at Grand Island in 1880. In that 
year, a telephone exchange was established. Ten years 
later a sugar factory was built to process sugar beets. 

Except in the period from 1930 to 1940 when the in- 
crease was slight, the population of Hall County increased 
steadily from 17,206 in 1900 to 32,186 in 1950. The popu- 
lation of the county in 1956 was estimated 36,990. Be- 
tween 1900 and 1950, the population of Grand Island in- 
creased from 7,554 to 22,683. Wood River, Cairo, and 
Doniphan each have a population of less than 1,000. 
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Figure 27.—Irrigated land in Hall County, 1928 to 1957, 
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Irrigation wells in Hall County on December 31, 1957. 


Figure 28. 
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Figure 29.—This type of irrigation system is common in Hall 

County. The pump is tractor driven. Siphon tubes distribute the 

water to furrows on leveled land. This soil is Wood River silt 
loam, 0 to 1 percent slopes. 


Transportation and Markets 


The Union Pacific and the Chicago, Burlington and 
Quincy Railroads cross the county and furnish good rail 
transportation. State Highways 2, 60, and 69, and U.S. 
Highways 30, 34, and 281 provide automobile and truck 
outlets to markets. Graveled roads are on most every 
section line, except in the uplands of the rough sandhills 
and in some parts of the bottom lands of the Platte 
River. Rural mail routes reach all parts of the county. 

Trunk airlines operate daily from the Grand Island 
municipal airport. .Major trucking companies serve 
Grand Island and the county. All communities have 
regular bus service. 

Grand Island is the principal farm market in the 
county. Two large livestock auction-sale establishments 
receive most of the cattle and hogs, which are then trans- 
ported to larger markets by rail and truck or returned to 
the farms for further growth and fattening. 

Most of the eggs, poultry, milk, and cream are marketed 
in Grand Island. Four large dairies and a number of 
smaller ones supply dairy products to Grand Island and 
many of the surrounding smaller towns. 

Most of the corn, wheat, sorghum, and soybeans are 
sold to local elevator operators who transport it by rail 
and truck to larger markets, primarily in Omaha and 
Chicago. Some grain is erickel directly to Omaha from 
the farm. Most of the baled native hay is used locally, 
but in some years much of it is trucked to drought areas, 
primarily in Kansas, Oklahoma, and Colorado. Potatoes 
are normally shipped by refrigerator cars to eastern mar- 
kets, Many of the farmers who live south of the Platte 
River market their products in Hastings and the nearby 
towns of Kenesaw, Hansen, and Trumbull. 


Industry 


All sugar beets grown in the county are processed in 
Grand Island. Small factories, mostly in Grand Island, 
556518—61——9 
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produce dried eggs, serums, irrigation equipment, bullets, 

fertilizers, heating equipment, mattresses, wire fences, 

cereal products, plastic products, meat products, house 

trailers, protein supplements for livestock, and tale. 

oe dehydrator plants operate in Wood River and 
bott. 


Community Facilities and Recreation 


Schools and churches are accessible to all residents of 
the county. In addition to the grade schools at Cairo, 
Doniphan, and Wood River, 45 rural grade schools are 
distributed throughout the county. Some rural schools 
have been consolidated in recent years. Two high schools 
are located at Grand Island and one each at. Wood River, 
Cairo, and Doniphan. The Platte Valley Academy near 
the Buffalo County line is operated by the Seventh-day 
Adventist church. A music. conservatory is in Grand 
Island. 

Grand Island has 28 churches, and the smaller towns 
have one or more. There are also several rural churches. 
Three large hospitals are in Grand Island. A public 
library and a mobile library are available. 

Stolley State Park is located at the edge of Grand 
Island. This city has ten municipal parks with picnic 
facilities. Available for recreation are a municipal ball 
park, a stadium, a municipal swimming pool, and two 
golf courses. Horse races are held at Fonner Park each 
spring. Hunting is popular in the county. Most fishing 
is in abandoned gravel pits that have been stocked. 


Rural Fuel and Lighting 


Electricity is available in all rural areas. All but three 
farms in the county had electricity in 1954. Natural gas 
is available to Grand Island and the smaller towns. Fuel 


oil, propane gas, coal, or wood is used for fuel. Farmers 
who use natural gas for their irrigation wells have the 
fuel piped into the house. 


Figure 30.—This modern type turbine pump uses a stationary 
motor, run by propane fuel, for power. The farmer is fall irri- 
gating Hord silt loam, 0 to 1 percent slopes. 
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Agriculture 


The farming of the first settlers in Hall County con- 
sisted mainly of growing corn and wheat. Corn has al- 
ways been grown more regularly than wheat. Wheat has 
been grown mainly as_a cash crop, and its acreage has 
fluctuated with its market. Cattle and hogs were raised, 
but ranching was not so important as it was m the western 
part of the State. ; 

Farming methods in the county were crude and waste- 
ful at first. Little attention was given to preparing seed- 
beds, selecting seeds, rotating crops, or fertilizing. Con- 
sequently, yields were low. Early agricultural develop- 
ment was greatly retarded by unfamiliarity with the 
climate, soil needs, and insects, and by a lack of capital. 
In 1874, grasshoppers destroyed most of the crops; many 
farmers were forced to leave the county. 

Today agriculture consists mainly of crop production, 
together with a well-balanced livestock program. Corn, 
wheat, sorghum, and alfalfa are grown on the largest 
acreages. Soybeans, sugar beets, potatoes, and sweet- 
clover are less extensively grown. Sweetclover, tame 
grasses, rye, and vetch are used for forage and soil- 
building crops. 

A few milk cows, chickens, and hogs are raised on most 
farms and are an important source of income. Most 
farmers raise vegetables on small garden plots. 

Irrigation has become important since 1945. In 1956, 
38 percent of the county was irrigated. 


Crops 


The acreage of the principal crops for 1939, 1949, and 
1954 are listed in table 14. 

Corn.—Corn is the most extensive crop in the county; 
it is grown on nearly all cultivated soils. The yields 
vary widely because of differences in the soils, weather, 
and management, including fertilization. The average 
yield of corn has increased considerably in recent years, 
primarily because of irrigation. In addition, more fer- 
tilizer is used, varieties of hybrid corn are better adapted, 
and management has improved. A small part of the corn 
is hogged down in the field, and some is fed to livestock 
on the farm. Some is used for silage. 


TasLe 14.—Acreage of principal crops in stated years 


Crop 1949 1954 
Acres Acres 
Corn for all purposes. _..----------- 99, 793 
Small grains threshed or combined: 
Wheater. sce ue seteee eee tise 36,705 | 27, 765 
Oats. 2c skoda ce eee oe cest ess 15,659 | 21, 531 
Barleyouccce3-ce2cehss25-$6-8 3, 173 1, 475 
Yew clsn cue deot ese ese 910 290 
Alfalfa cut for hay ------ Sieksolees 17,176 23, 643 
Sorghum for all purposes, except sirup_ 2,474 8, 742 
Soybeans grown for all purposes - - - - - 517 6, 367 
Sugar beets harvested for sugar------ 622 1, 279 
Trish potatoes harvested for home use 
or for sale..._------------------- 1 308 2 270 


t Does not include acreage for: farms with less than 15 bushels 


harvested. : 
2 Does not include acreage for farms with less than 20 bushels 


harvested. 
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Wheat.—Winter wheat is the second most extensive 
crop grown in the county. Its acreage fluctuates widely 
from year to year according to markets and Government 
programs. Yields fluctuate widely depending on fall and 
spring rainfall. Wheat is grown on nonirrigated soils, 

rimarily on those in the Hastings, Holdrege, and Wood 
River series. Normally about 100 acres of spring wheat 
is grown in the county each year. A small amount is 
used for chicken feed. 

Aljalfa—The acreage in alfalfa has increased rapidly 
since 1945. Alfalfa is grown over a wide range of soil 
conditions and is well distributed throughout, the county 
except for the sandhills and the shallow soils of the 
stream terraces. It is tolerant of salinity and alkalinity, 
and it does well on all soils high in lime. About 75 per- 
cent of the alfalfa grown in the county is used on the 
farm, primarily,as hay for cattle in winter. About 500 
acres were harvested for seed in 1954, 

Sorghwm—Grain sorghum grown as a cash crop has 
increased rapidly in acreage since 1949. Forage sorghum 
makes up less than 5 percent of all sorghum grown in 
the county. Hybrid sorghum has been grown since 1955 
and is increasing in acreage. Most of the sorghum is now 
irrigated, When it is grown under dryland conditions, 
however, the sorghum withstands short periods of 
drought, resumes growth when it rains, and produces 
good yields at maturity. Small amounts of sorghum are 
used for chicken feed. AJ] of the forage sorghum is 
used on the farm as dry forage or silage. 

Oats and sweetclover—aA. large acreage of oats was 
grown in 1954, but the acreage of oats has decreased 


. steadily since 1955. This decrease is a result of a change 


in cropping. Formerly, most of the oats were planted as 
a catch crop with sweetclover, which was used as green 
manure. Most. farmers now, however, use a cropping sys- 
tem that requires large amounts of commercial fertilizer 
and the return to the soil of corn stalks, wheat stubble, 


‘beet tops, or other crop residues. Such a system does not 


include sweetclover as green manure, and oats are ‘not 
needed as a catch crop with the sweetclover. 

Damage by the sweetclover weevil has also caused a 
decline in the acreage of sweetclover. Some sweetclover 
and oats are still grown on the light-colored Kenesaw 
soils in the south-central part of the county. 

Most oats are used on the farm to feed livestock, pri- 
marily hogs. After the second year’s growth, sweetclover 
is returned to the soil as green manure. Both crops are 
suited to a wide range in soil conditions. 

Soybeans.—The acreage of soybeans has increased rap- 
idly since 1940. All of the soybeans are sold. They are 
suited to well-drained silty and moderately sandy soils, 
but yields are low on alkali and very sandy soils. Nearly 
all of the soybeans are irrigated. 

Sugar beets—The total acreage in sugar beets is small, 
but this crop is an important cash crop on some farms. 
Nearly all of the acreage is irrigated. Sugar beets are 
grown primarily on Hall, Hord, and Wood River soils. 
They are fairly tolerant of salinity and alkalinity. 
Yields of 20 tons per acre are not unusual from the best - 
soils under excellent management. 

Potatoes —Commercial potatoes are grown on a rela- 
tively small acreage, but they are an important source of 
income on some farms. Most of the crop is shipped by 
refrigerator cars to eastern markets, but a small part is 
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consumed locally. Nearly all of the commercial potatoes 
are grown on irrigated soils. They are grown south and 
southeast of Wood River on Q’Neill soils. They are not 
well suited to saline and alkali soils or to soils that have 
a calcareous surface horizon. 

Minor crops.—Some barley is grown each year to feed 
livestock. Rye and vetch are used primarily as cover 
crops and green-manure crops on the sandy and very 
sandy soils. Cherries, apples, and pears are produced in 
a few small orchards for local sale. Some farmers also 
raise tomatoes, watermelons, cantaloups, and cabbage, 
which are sold at local stores or roadside stands. 


Use of Fertilizer 


In the past 10 years, fertilizer has been used increas- 
ingly; especially on irrigated land. Its use on nonirri- 
gated land has not been significant, especially in dry 
years, but it is becoming more important to the agricul- 
tural production of the county. Most of the fertilizer 
used is of high analysis and is applied mainly to corn. 
In 1954, 841 farms reported that 5,068 tons of commer- 
cial fertilizer was applied to 57,461 acres. 

Some form of nitrogen is needed for all nonlegume 
crops that are irrigated. Many farmers apply nitrogen 
to wheat as soon as the crop begins to grow in spring. 
Phosphate fertilizer always increases yields on the im- 
perfectly drained soils that have an excess of lime in the 
surface horizons. Many other soils in the county are low 
in phosphorus, particularly the alkali and sandy soils. 
Most soils have sufficient potassium. Additions of zinc 
have increased yields of corn grown on the imperfectly 


drained bottom lands. Zinc may also benefit the light- 


colored areas of the uplands that were cut when the land 
was leveled. Lime may be needed on the shallow and 
moderately deep soils on terraces and on the sandy soils 
on uplands and stream terraces. Apply lime, phosphate, 
and potash as indicated by ‘soil tests. 

Fertilizers can be applied in gas, liquid, or dry form, 
according to the desires of the farm operator. The 
county agricultural agent or technicians in the Soil Con- 
servation Service are qualified to suggest the amounts, 
methods, and proper time to apply fertilizers. 


Livestock and Livestock Products 


Beef cattle and hogs are the principal livestock. Most 
well-established farms have one or two milk cows. A 
few farmers keep flocks of sheep, but the wool and lamb 
industry is relatively unimportant. The use of horses 
as draft animals is very limited, but most livestock farms 
have one or two riding horses. The number of livestock 
on the farms of the county in 1940, 1950, and 1954 is 
given in table 15. 

Most of the dairy cattle are good grades of Holstein- 
Friesian, Guernsey, Milking Shorthorn, and Jersey; some 
purebred herds are also in the county. 

Cattle feeding is the most important livestock enter- 
prise in the county. The pastures of the sandhills and 
bottom lands furnish excellent grass for many herds of 
beef cattle, which are fattened in both large and small 
feedlots. The beef cattle are mainly Herefords. Aber- 
deen-Angus is the second most numerous breed, and 


129 


Taste 15.—Number of livestock on farms in stated years 


Livestock 1940 1950 1954 

Number Number Number 
Cattle and calves_._._._-._-__- 122, 230 33, 503 52, 611 
Horses and/or mules 2 14, 967 1, 658 761 
Flogs and pigs---- 210, 212 25; 829 29, 482 
Sheep and lambs-- 38, 707 4, 876 8, 488 
Chickens_______ _| 2.120, 711 | 2 132,418 | 2 139, 233 
Turkeys raised _._~ 8, 172 18, 901 21, 881 
Ducks raised. _._._-.--- 22+. 2, 396 1, 686 3,198 


1 Over 3 months old. 

2 Over 4 months old. 

3 Over 6 months old. 

Shorthorns, third. Most of the beef cattle are from good- 
grade cows and purebred sires. 

Hampshire, Duroc Jersey, and Spotted Poland China 
are the most common breeds of hogs. ‘The Yorkshire 
breed has become increasingly popular in recent years. 

Most of the chicken flocks on farms are Leghorns or a 
Leghorn cross. The broiler industry uses mainly New 
Hampshire and White Rock breeds. Cominercial pro- 
ducers of turkeys raise heavy breeds, but a few smaller 
Beltsville Whites are also raised. Since 1940, the com- 
mercial production of turkeys has grown rapidly. 

The amount of livestock products and the number of 
livestock sold alive or butchered in 1954 were as follows: 


Whole milk sold__..--.--..--.-_..-- pounds__ 9, 484, 509 
Cream sold (butterfat) ---------.--- pounds. 542, 859 
Wool shorn we 222. ode oc poet Sets pounds__ 43, 461 
Chickens sold...-.-._...-_--.---.--..----.-- 714, 072 
Eggs sold____-_-----------~. dozen__ 929, 706 
Cattle and calves sold alive_____----------.-- 40, 197 
Hogs and pigs sold alive__- _— 41, 278 
Sheep and lambs sold alive.__ --. 9, 2382 


Horses and mules sold alive---.-----.-------- 89 


Most of the feed for livestock, except protein or protein 
supplements, is produced on farms. The protein concen- 
trates generally are purchased. Most poultry feed, except 
corn, is purchased. In 1954, 1,226 farms reported the 
purchase of feed. Much of the native hay is baled and 
used within the county. 


Land Use 


The number and average size of farms and the farm 
acreage for the years 1940, 1950, and 1954 are shown in 
table 16. As shown in this table, there has been a de- 
crease in number of-farms and an increase in the average 
size of farms. The percentage of the county in farms de- 
creased slightly between 1940 and 1950. 


Tape 16.—Number, average size of farms, and the farm 
acreage in stated years 


Total Land in | Land not | Part of Average 
Year farms farms in farms county size of 
in farms farms 
Number Acres Acres Percent Acres 
1940__._- 1, 567 323, 951 21, 649 ; 206. 7 
1950_.-_- 1, 396 309, 736 35, 864 89. 7 221.9 
1954____- 1, 386 316, 293 29, 307 91.5 228, 2 
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In 1942, the U.S. Army purchased 12,800 acres of land 
west of Grand Island. Most of this land was not farmed 
during World War II, but, since the war ended, much of 
it has been leased to farmers. 

Between 1953 and 1958, some of the less desirable 
soils in the county, including the Platte, O’Neill, and 
Thurman soils, have been converted from native pasture 
to irrigated cropland. Only a small total acreage of 
cropland has been reseeded to permanent grass. Shelter- 
belts are common throughout the county, and most farm- 
steads have windbreaks. Only about 1,000 acres of native 
woodland remained in 1954. Most of this land is on 
islands in the Platte River and in areas adjacent to the 
river. 

The conversion of dryland farming to irrigated farm- 
ing greatly changed the type of agriculture in Hall 
County. Most of this change was on ‘the better soils. 
The conversion was gradual from 1937 to 1952, but, 
stimulated by droughty years, it was more rapid from 
1952 to 1957. In 1957, 181,500 acres were irrigated in 
the county. 

In 1954 acreages of cropland, woodland, and pasture 
were reported as follows: 


Acres 
Cropland 22.2 -ooveu soe aeeeceeeeeueds se ee ee ases 224, 460 
Harvested_----------------------------------- 205, 208 
Used only for pasture.--.-.----~--------------- 10, 358 
Not harvested and not pastured (includes crop 
failure, idle, and fallow)-----.---------------- 8, 894 
Woodland.-.------------------------------------- 1, 031 
Pasturedi.c couse lk oot re sede ee coos secs 485 
Not pastured___----.------------------------- 546 


Other land pastured (not cropland and not woodland). 76, 349 
All other land (including house lots, barnyards, feed- 
lots, roads, and wasteland) .---------------------- 14, 453 


Types and Sizes of Farms 


Field crop, livestock, and general farms are the princi- 
pal types of farms in the county. The number and types 
of farms in 1954 were as follows: 


Number 

Type of farm of farms 
Field Gropocs.os50 esse cen edeeo setts este see test 607 
Cash: pratt. .scosoiceese se be ccee cece oases 592 
Other. field crops:.o2222.e3 25.2 osce- ose te Dee 15 
hivestockve-s 22.0 s5etec eel Beek oe Bee ee oes 421 
Dairy ces lesceseeasoioliden Se eccesee eee ee 40 
Poultry, cseeeeo seem set oeseeec eee atk ees 11 
Livestock other than dairy and poultry_.__-------- 370 
Geneéral 22226 scnecee de eeuteoc ede ee eet ole 255 
Primarily crops. oiebe sb es sees lea te eee eee ee ds 15 
Primarily livestock ._..--..---------------------- 30 
Crop.and livestock__..--.----------------------- 210 
Miscellaneous and unclassified. ___..-.-------------- 103 


Tn 1954, the 1,386 farms in the county ranged in size 
from less than 10 to more than 1,000 acres. Of this total 
number, 95 farms had less than 10 acres; 111 from 10 to 
49 acres; 123 from 50 to 99; 358 from 100 to 179; 275 
from 180 to 259; and 412 from 260 to 999. Twelve farms 
were 1,000 acres or more in size. 
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Farm Tenure and Labor 


In 1954, owners or part owners operated 766 farms, or 
55.3 percent of all the farms; tenants operated 614 farms, 
or 44.3 percent; and managers, 6 farms, or 0.4 percent. 
There were 58 cash tenants, 324 share-cash tenants, 202 
share tenants and croppers, and 30 others. In the areas 
of the sandhills most of the farms are owner operated. 
Leases or arrangements between owners and tenants are 
generally for 1 year. Every year there is a shifting of 
tenants. The size of the operating unit tends to increase. 

The total land in farms in 1954 was 316,293 acres, or 
91.5 percent of the total area of the county. The per- 
centage of this acreage that is rented is shghtly larger 
than that operated by the owner. 

In the week from September 26 to October 2, 1954, a 
period of peak farm employment, the number of workers 
on 1,358 farms, including family members and hired 
help, totalled 2,960 workers.. Of this number, 225 farms 
reported 592 hired workers. The supply of labor is gen- 
erally adequate except during the sugar beet season when 
farmers need help in thinning and harvesting the beets. 
Mechanization of beet harvesting equipment, however, is 
gradually reducing the need for outside labor. 
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Glossary 


Acid soil. Generally, a soil that is acid throughout most or all 
of the parts that plant roots penetrate. Commonly, only the 
plow layer or some other specific layer or horizon is designated 
acid. Practically, an acid soil is one that has a pH value less 
less than 6.6; precisely, a soil with a pH value less than 7.0. A 
soil containing a preponderance of hydrogen over hydroxy] ions. 

Aeration, soil. Replacement of air in soil by air from the atmos- 
phere. The composition of the air in a well-aerated soil is 
similar to the composition of air in the atmosphere; in a poorly 
aerated soil, the air in the soil contains considerably more 
carbon dioxide and less oxygen than the atmosphere. 

Alkali soil. Generally, a highly alkaline soil. Specifically, an 
alkali soil has such a high degree of alkalinity that the growth 
of most crop plants is hindered. It has a pH value of at least 
8.5 and a percentage of exchangeable sodium of at least 15 
percent, or both. The term is also applied by some to those 
uncommon soils that contain sodium carbonate or other highly 
alkaline salts. In former years this term was also applied 
loosely to both alkali and saline soils, 
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Alkaline soil. Generally, a soil that is alkaline throughout most or 
all parts oceupied by plant roots. The term is commonly 
applied to a specific layer, or horizon, of a soil. Precisely, any 
soil horizon having a pH value greater than 7.0; practically, a 
soil having a pH greater than 7.3. 

Alluvium. Sand, mud, and other sediments deposited on land by 
streams. 

Buried soil. A former soil profile that has bee buried by the 
material in which the present soil is developing. 

Calcareous soil. A soil alkaline in reaction because of the presence 
of calcium carbonate, A soil containing enough calcium car- 
bonate to effervesce (fizz) when treated with dilute hydro- 
chloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that contains 40 percent or more of clay, less than 45 percent 
of sand, and less than 40 percent silt. 

Claypan. A compact, slowly permeable soil horizon rich in clay 
and separated more or less abruptly from the overlying soil. 
Claypans are commonly hard when dry and plastic or stiff 
when wet. 

Colloid, soil. Colloid refers to organic or inorganic matter having 
very small particle size and a correspondingly large surface 
area per unit of mass. Most colloidal particles are too small 
to be seen with the ordinary compound microscope. Soil 
colloids do not go into true solution as sugar or salt does, but 
they may be dispersed into a relatively stable suspension and 
thus be carried in moving water. 

Colluvium. Mixed deposits of soil material and rock fragments 
near the base of rather steep slopes. The deposits have accu- 
mulated through soil creep, slides, and local wash. 

Complex, soil. An intimate mixture of tiny areas of different kinds 
of soil that are too small to be shown separately on a publishable 
soilmap. The whole group of soils must be shown together as 
a mapping unit and described as a pattern of soils. 

Concretions. Hard grains, pellets, or nodules from concentrations 
of compounds in the soil that cement the soil grains together. 
The composition of some concretions is unlike that of the 
surrounding soil. Concretions can-be-of various sizes, shapes, 
and colors. 

Fertility, soil. The quality of a soil that enables it to provide 
compounds, in adequate amounts and in proper balance, for 
the growth of specified plants when other factors of growth, 
such as light, moisture, temperature, and the physical condition 
of the soil, are favorable. 

Genesis, soil. The mode of origin of the soil, A discussion of soil 
genesis ought to refer to the processes responsible for the devel- 
opment of the solum, or true soil, from the unconsolidated 
parent material. 

Green-manure crop. Any crop grown and plowed under for the 
purpose of improving soil, especially by adding organic matter. 

Internal drainage. The movement of water through the soil profile. 
The rate of movement is affected by the texture of the surface 
soil and subsoil, and by the height of the permanent or perched 
ground water table. Relative terms for expressing internal 
drainage are very rapid, rapid, medium, slow, very slow, and none. 

Leaching, soil. Removal of materials in solution. 

Loam. The textural class name for soil having a moderate amount 
of sand, silt, and clay. Loam soils contain 7 to-27 percent of 
clay, 28 to 50 percent of silt, and less than 52 percent of sand. 
As used in the United States, the term refers only to the relative 
amounts of sand, silt, and clay; loam soils may or may not be 
mellow. : 

Loess. Geological deposit of relatively uniform fine material that 
is mostly silt and presumably was transported by wind. Many 
unlike kinds of soil in the United States have developed from 
loess blown out of alluvial valleys and from other deposits 
during periods of aridity. 

Morphology, soil. The physical constitution of the soil, including 
the thicKness.and arrangement of the soil horizons in the soil 
profile and the texture, structure, consistence, color, and other 
physical and chemical properties of these horizons. 
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Mottled. Marked with spots of color and usually associated with 
poor drainage. Descriptive'terms for mottles follow: Con- 
trast—faint, distinct, and prominent; abundance—few, common, 
and many; and sizc——fine, mediwm, and coarse. The size 
measurements are as follows: Fine, commonly less than 5 
millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, commonly ranging between 5 and 15 
millimeters (about 0.2 to 0.6 inch) along the greatest dimension; 
and coarse, commonly more than 15 millimeters (about 0.6 
inch) along the greatest dimension. 

Natural drainage. Conditions of drainage that existed during the 
development of the soil as opposed to altered drainage, which is 
commonly the result of artificial drainage or irrigation but may 
be caused by factors such as sudden deepening of channels or 
blocking of drainage outlets. The following relative terms are 
used to express natural drainage: Excessively drained, somewhat 
excessively drained, well drained, moderately well drained, im- 
perfectly or somewhat poorly drained, peorly drained, and very 
poorly drained. 

Nutrients, plant. The elements essential to plant growth that may 
be taken in by plants. They include nitrogen, phosphorus, 
potassium, calcium, magnesium, sulfur, iron, manganese, copper 
boron, zinc, and perhaps other elements obtained from the 
soil; and carbon, hydrogen, and oxygen obtained largely from 
air and water. 

Permeability, soil. The quality of a soil horizon that enables water 
or air to move through it. The permeability of a soil may be 
limited by the presence of one nearly impermeable horizon 
even though the others are permeable. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil mass, 
expressed in either pH value or in words, as follows (9): 


pH 
Extremely acid___-_.------------------ Below 4.5. 
Very strongly acid_._-.--.-.----------- 4.5-5.0 
Strongly acid_..---_------------------- §.1-5.5 
Medium acid_.__....-.--.------------- 5.6-6.0 
Slightly acid..____-------------------- 6.1-6.5 
Nentralo. 22-62... aconte eee secce 2 6.6-7.3 
Mildly alkaline__-__.------------------ 7.4-7.8 
Moderately alkaline___..-..------------ 7.9-8.4 
Strongly alkaline_____...-.------------- 8.5-9.0. 
Very strongly alkaline____....----.----- 9.1 and higher. 


Relief. Elevations or inequalities of the land surface, the slope 
gradient, and the pattern of these, considered collectively. 
Runoff. The amount of water removed by flow over the surface of 
the soil and the rapidity of this flow. The amount and rapidity 
of runoff are affected by factors such as texture, structure, and 
porosity of the surface soil; the vegetative covering; the pre- 
vailing climate; and the slope. Relative degree of runoff is 
expressed in six classes as follows: Very rapid, rapid, medium, 

slow, very slow, and ponded. — 

Saline soil. A soil containing enough soluble salts to impair its 
productivity for plants but not containing an excess of ex- 
changeable sodium. 

Saline-alkali soil. A soil having a combination of a harmful quan- 
tity of salts and either a high degree of alkalinity or a high 
amount of exchangeable sodium, or both, so distributed in the 
soil profile that the growth of most crop plants is less than 
normal. 

Sand. Individual rock or mineral fragments in soils having diam- 

eters ranging from 0.5 millimeter to 2.0 millimeters. Usually 

sand grains consist chiefly of quartz, but they. may be of any 
mineral composition. The textural class name of any soil 
that contains 85 percent or more of sand and not more than 

10 percent of clay. 

(1) Individual mineral particles of soil that range in diameter 
between the largest size of clay, 0.002 millimeter, and the small- 
est size of very fine sand, 0.05 millimeter. (2) Soils of the 


Silt. 
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textural class silt that contain 80 percent or more of silt and 
less than 12 percent of clay. (3) Sediments deposited from 
water in which the individual grains are approximately of the 
size of silt, although the term is sometimes applied loosely to 
sediments containing considerable sand and clay. 

Soil. (1) The natural medium for the growth of land plants. 
(2) A dynamic natural body on the surface of the earth in 
which plants grow, composed of mincral and organic ma- 
terials and living forms. (3) The collection of natural bodies 
occupying parts of the earth’s surface that support plants and 
that have properties due to the integrated effect of climate and 
living matter acting upon parent material, as conditioned by 
relief, over periods of time. A soil is an individual three- 
dimensional body on the surface of the earth unlike the adjoin- 
ing bodies. 

Soil association. A ‘group of defined and named kinds of soil 
associated together in a characteristic geographic pattern. 
Except on detailed soil maps, it is not possible to delineate the 
various kinds of soil; therefore, on small-scale soil maps, the 
areas shown consist of soil associations or two or more kinds 
of soil that are geographically associated. : 

Soil conservation. The efficient use and stability of each area of 
soil that is needed for use at its optimum level of developed 
productivity according to the specific patterns of soil and 
water resources of individual farms, ranches, forests, and other 
land-management units. The term includes the positive con- 
cept of improvement of soils for use as well as their protection 
and preservation. 

Subsoil. The B horizons of soils with distinct profiles. In soils 
with weak profile development, the subsoil can be defined as 
the soil below the plowed soil (or its equivalent of surface soil), 
in which roots normally grow. Although a common term, it . 
cannot be defined accurately. It has been carried over from 
early days when “soil” was conceived only as the plowed soil 
and that under it as the “‘subsoil.” 

Substratum. Any layer lying beneath the solum, or true soil. It 
is applied to both parent materials and to other layers unlike 
the parent material that are below the B horizon or the subsoil. 

Terrace. An embankment or ridge constructed across sloping soils 
on the contoiir or at a slight angle to the contour. The terrace 
intercepts surplus runoff in order to retard it for infiltration 
into the soil and so that any excess may flow slowly to a pre- 
pared outlet without harm. 

Terrace (Geological). A nearly flat or undulating plain, commonly 
rather narrow and usually with a steep front, bordering a river, 
a lake, or the sea. Although many old terraces have become 
more or less hilly through dissection by streams, they are still 
regarded as terraces. : 

Texture, soil. The relative proportions of the various size groups 
of individual soil grains in a mass of soil. Specifically, it refers 
to the proportions of sand, silt, and clay. 

Tilth, soil. The physical condition of a soil in respect to its fitness 
for the growth ofa specified plant or sequence of plants. Ideal 
soil tilth is not the same for each kind of crop nor is it uniform 
for the same kind of crop growing on contrasting kinds of soil. 

Water-holding capacity. The capacity (or ability) of soil to hold 
water. The moisture-holding capacity of sandy soils is usually 
low, and that of clay is high. This property is often expressed 
in inches of water per foot depth of soil. 
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SUMMARY OF THE IMPORTANT CHARACTERISTICS 


Map 

symbol Soil 

Sy Alluvial land__._------------ 

Ba Barney loam__.--.---------- 

Bl Broken land_...------------- 

Bu Butler silt loam___--.-----.-- 

3Cs Cass fine sandy loam, deep-_--- 

Cs Cass fine sandy loam___-----_- 

3Cm Cass loam, deep__----------- 

Cm Cass loam__-..-----~-------- 

CbC Colby silt loam, 7 to 11 per- 
cent slopes. 

CbD Colby silt loam, 11 to 30 per- 
cent slopes. 

Es Elsmere fine sandy loam-----_- 

Ea Elsmere loamy fine sand_----- 

E-Ws Exline-Wood River fine sandy 

~ Joams. 

E-W Exline-Wood River silt loams__ 

Fm Fillmore silt loam.-_..------- 

Ha Hall silt loam, 0 to | percent, 
slopes. 

HaA Hall silt loam, 1 to 3 percent 
slopes. 

HaB2 Hall silt loam, 3 to 7 percent 
slopes, eroded. 

H-O Hall-O’ Neill complex, 0 to 1 
percent slopes. 

Hs Hastings silt loam, 0 to 1 per- 
cent slopes. 

HsA Hastings silt loam, 1 to 3 per- 
cent slopes. 

HsB2 Hastings silt loam, 3 to 7 per- 
cent slopes, eroded. 

Hs3 Hastings complex, severely 
eroded. 

Hb Hobbs silt loam, 0 to 1 per- 
cent slopes. 

HbA Hobbs silt loam, 1 to 3 per- 
cent slopes. 

Ho Holdrege silt loam, 0 to 1 per- 
cent slopes. 

HoA Holdrege silt loam, 1 to 3 per- 
cent slopes. 

HoB Holdrege silt loam, 3 to 7 per- 
cent slopes. 

HoB2 Holdrege silt loam, 3 to 7 per- 
cent slopes, eroded. 

HoC Holdrege silt loam, 7 to 11 per- 
cent slopes. 

HoC2 Holdrege silt loam, 7 to 11 per- 
cent slopes, eroded. 

H-C3 Holdrege-Colby complex, ‘se- 
verely eroded. 

Hd Hord silt loam, 0 to 1 percent 
slopes. 

HdA Hord silt loam, 1 to 3 percent 
slopes. 

HdB2 Hord silt loam, 3 to 7 percent 


slopes, eroded. 


Depth of 
soil 
material 


60+ 


36-72+ 
48+- 


48+ 
60+ 
36-60+ 
36-60-+ 
36-60+ 
10-60+ 
60+ 
60+ 
60+ 
60+ 
60+ 
60-+- 
60+ 
60+ 
60+ 
60-+ 
60+ 
60+ 
60+ 
36-60+ 
36-60+ 
36-60 -+ 


Surface layers Subsoil 
Thickness Color (dry) Consistence Texture 
(moist) 
Inches 

6-12 | Gray to dark gray_--_---- Friable______ Loamy, in places strati- 
fied with clay. 

5-10 | Gray to dark gray_-_--.-- Friable__.__- Stratified loam, silt loam, 
very fine sandy loam, 
or sandy loam, 

0-6 | Gray-_-..-----.-------- Friable_.._-- Variable__.--.-__.---- 

10-18 } Dark grayish brown. -__- Friable_____- Silty clay or ciay._.--_.- 

6-18 | Gray to dark grayish | Very friable_.| Fine sandy loam__.---_- 

brown. 

6-18 | Gray to dark grayish | Very friable..| Sandy loam....-...------ 

brown. 

6-18 | Gray to dark grayish | Friable_____- Sandy loam___..------.- 

brown, 

6-18 | Gray to dark grayish | Friable..___-. Sandy loam____-.----- 

brown. 

0O~6 | Grayish brown._.-.---.- Friable__-__- Silt loam.._-.--------.- 

0-6 | Grayish brown_____-_-.- Friable...__. Silt loam.__..--------.- 

8~14 | Gray to very dark gray_.| Very friable__|-Loamy fine sand_._._.-__. 

8-16 | Gray to very dark gray_-{ Very friable__| Loamy fine sand___..__- 

i-10 | Gray to grayish brown.__] Very friable__| Silty clay loam or silty 
clay, 

1-10 | Gray to grayish brown.__| Friable__.._- Silty clay loam or silty 
clay. 

10-16 | Gray to dark gray--._| Friable._.__- Silty clay...-.---.--..--- 
10-18 } Gray to dark grayish | Friable_____. Silty clay loam__.._-_.--- 
brown. : 

8-14 | Gray to dark grayish | Friable______| Silty clay loam__.______- 

brown. 

6-12 | Gray to dark gray___.-__ Friable__.-_- Silty clay loam__---_-_-- 

5-12 | Gray to dark grayish | Friable.__-_- Silty clay or sandy loam_ 

‘ brown. : 
10-18 | Dark grayish brown- - - -_ Friable.._..- Silty clay loam__-....--. 
10-18 | Dark grayish brown. - --- Friable__- -~- Silty clay loam_.-._____- 

4-12 | Dark grayish brown_ - --_ Friable._..~- Silty clay loam___.___..- 

0-8 Light gray to light Friable___--- Silty clay loam..-.____.- 

brownish gray. 

6-18 | Gray to dark grayish Friable-..-_- Silt loam--..---------- 

brown. 

8-12 | Gray to dark grayish Friable._.-.-| Silt loam-___.--.---___- 

brown. 
10-18 | Dark grayish brown_ ---. Friable._.--- Heavy silt loam or light 
: silty clay loam. 
10-30 | Dark grayish brown. - --- Friable.__--. Heavy silt loam or light 
silty clay loam, 
10-30 | Dark grayish brown- - - -- Friable__-_-_ Heavy silt loam or light 
silty clay loam. 

4-12 | Grayish brown to light Friable._---- Heavy silt loam or light 

brownish gray. silty clay loam. 

8-18 | Dark grayish brown- -.-- Friable.._-.- Heavy silt loam or light 
silty clay loam, 

4-12 | Grayish brown to light | Friable._.--.| Heavy silt loam or light 

_ brownish gray. silty clay loam. 
0-8 | Grayish brown to pale | Friable.__--- Heavy silt loam or light 
brown. silty clay loam. 
12-18 | Dark grayish brown_.__.~ Friable___--- Heavy silt loam to very 
; fine sandy loam. 
12-18 | Dark grayish brown. -_--- Friable.__--- Heavy silt loam to very 
fine sandy loam. 
4-12 | Grayish brown to light } Friable..__.. Heavy silt loam to very 


brownish gray. 


fine sandy loam. 
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Subsoil—Continued 


Sn nee 


Color (dry) 


Grayish brown_...-..-..-------- 
Grayish brown__.-------.-.----- 
Grayish brown to pale brown. __.. 
Gray to dark gray.--___.--_----- 
Grayish brown_____-...-.------- 
Grayish brown......--.--------- 
Grayish brown_.__-...-.--..----- 
Grayish brown_.....---..------- 
Light gray to very pale brown_--- 
Light gray to very pale brown_-_-_- 
Light brownish gray to grayish 
brown. 
Light brownish gray--.--..---.-- 
Grayish brown to dark grayish 
brown, 
Grayish brown to dark grayish 
brown. 
Grayish brown to dark grayish 
brown. ; 
Grayish brown_..-_-_----.---..- 
Grayish brown..__....---------- 
Grayish brown__.__-.------- soos 
Light brownish gray___...-.-_._- 


Grayish brown.-__.------------- 


Grayish brown____.-....-----_-- 
Grayish brown._-------.-----.-- 
Grayish brown to pale brown... -- 
Grayish brown to dark gray __-_-.. 
Grayish brown to dark pray Rega 
Grayish brown.._.-..----------- 
Grayish brown__.____-_-----_-_- 
Grayish brown ectooeseee tells. 
Grayish brown..___-----------.- 
Grayish brown_...-.--------_.-- 
Grayish brown_.---------------- 
Grayish brown__.-----------..-- : 
Grayish brown_._-_-.-.--.-.---- 
Grayish brown_--------.--.----- 


Grayish brown..__----.-.--.-.-- 


Consistence 
(moist) 


Friable___..__ 
Friable__._._- 


Very firm 


Very friable___ 


Very friable_._ 


Very friable. __ 


Very friable... 
Friable..__._- 
Friable..____- 


Loose. 


Very friable___ 
Very firm____- 


Very firm____- 


Very firm____- 


Firm_- 


Friable 
Friable 
Friable 
Friable. 
Friable 
Friable 
Friable 
Friable 
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Runoff 
Medium____------ Moderate. ___----- 
Very slow___.-..- Modecrate.....---- 
Very rapid_._.__.- Moderate____----- 
SloWsseecstke cues Moderate._..----- 
Slow_..---.------ Moderately rapid_- 
Slow_.---.-.----- Moderately rapid_- 
Medium____..-_-- Moderate_...----- 
Medium_.._------ Moderate___------ 
Rapid_....---.--- Moderate_____.--- 
Very rapid___.___- Moderate___..---- 
Slow seh.28o23Ste 3 Moderately rapid__ 
SloWs-cc se scseues Rapid___.-------- 
Slow___...-.---.. Moderately rapid... 
SloW.ss2-seccee5- Moderate___.----- 
Ponded-...------ Moderate__..----- 
SloWessses Ss eeses Moderate.....---- 
Medium____---_-- Moderate._..----- 
Rapid__..--------- Moderate________- 
Slow..----------- Moderate.__- ene 
Slow___---------- Moderate__...---- 
Medium_____----- Moderate___..---- 
Rapid___..-.----.- Moderate_____._._ 
Rapid_...-------- Moderate.___.-... 
Medium_____-_-_- Moderate_____---- 
Medium_.._.---.- Moderate.--_.---- 
Slow_.-.--------- Moderate...-_..-- 
Medium_.._---.-- Moderate._--_---- 
Rapid....-------. Moderate_.____-_ ~~ 
Rapid._..---.---- Modcrate....__.-- 
Rapid__..-.----.- Moderate_..._..-- 
Rapid....-.------ Moderate_......-- 
Rapid....-------- Moderate.....-.-- 
Slow_..---------- Moderate__-..---- 
Medium-____-.-_-- Moderate___.__--- 
Rapid..-.-------- Moderate.....---- 


Permeability 


Surface soil Subsoil 


Moderately rapid_- 
Moderately rapid_- 
Moderately rapid_- 
Moderately rapid __ 
Moderate_____..-- 


Rapid_...-------- 


Moderately slow___ 
Moderately slow__- 
Moderately slow__-_ 
Moderately slow_.- 
Moderately slow... 
Moderately slow__- 
Moderately slow__- 
Moderately slow. _- 
Moderate_____-_-- 
Moderate_..---.-- 
Moderate_.___---- 
Moderate_.___---- 
Moderate_-__...-- 
Moderate_--_..--- 
Moderate...._-.-- 
Moderate___..---- 
Moderate_--_----- 
Moderate..-- Siete 
Moderate_.-__.--- 


Moderate.....---- 
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Water-holding 
capacity” 


Medium. 


Very low. 


Moderately low. 
Low. 
Moderately low. 


Low. 


High. 
High. 
Low. 
High. 
High. 
High. 
High. 
Medium. 
Medium. 
Medium. 
Medium. 
Medium. 
Medium. 
Medium. 
Medium. 
Medium. 
Medium. 
Medium. 
Medium. 
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Map 

symbol Soil 

2HdA Hord silt loam, thin solum 
variant, 0 to 3 percent 
slopes. 

2HdB Hord silt loam, thin solum 
variant, 38 to 7 percent 
slopes. 

H-N Hord-O’ Neill complex, 0 to tf 
percent slopes. 

Ks Kenesaw silt loam, 0 to 1 
percent slopes. . 

KsA Kenesaw silt loam, 1 to 3 
percent slopes. 

KsB Kenesaw silt loam, 3 to 7 
percent slopes. : 

La Lamoure silt loam__.--.------ 

2La Lamoure silt loam, saline_..--- 

Lf Leshara fine sandy loam ..----- 

Le Leshara silt loam___.--------- 

2Le Leshara silt loam, saline-...--- 

Lm Loup loam__.----~---------- 

MdB Meadin loamy sand, 3 to 11 
percent slopes. 

Ms Meadin sandy loam, 0 to 1 
percent slopes. 

Ok O’Neill loam, 0 to 1 pereent 
slopes. 

OkB2 O'Neill loam, 3 to 5 percent 
slopes, eroded. 

Om O’Neill sandy loam, 0 to 1 
percent slopes. 

OmB2 O’Neill sandy loam, 3 to 7 
percent slopes, eroded. 

OrA Ortello fine sandy loam, 0 to 3 
percent slopes. 

OrB Ortello fine sandy loam, 3 to 7 
percent slopes. 

20r Ortello fine sandy loam, loamy 
substratum, 0 to 3 percent 
slopes. 

20rB Ortello fine sandy loam, loamy 
substratum, 3.to 7 pereent 
slopes. 

Ot Ortello loam, 0 to 1 percent 
slopes. 

Ov Ovina fine sandy loam-_------ 

Oa Ovina loamy fine sand_------- 

Pt Platte loam__--.-----.~------ 

PS Platte-Sarpy complex___---..- 

2P-S Platte-Sarpy complex, chan- 
neled. 

P-W: Platte-Wann complex_....---- 

2P-W Platte-Wann complex, chan- 
neled. 

Rw Riverwash.....------------- 
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SUMMARY OF THE IMPORTANT CHARACTERISTICS 


Depth of 
soil 
material 


Inches 


36-72+ 
36-72 + 


10-60 
60+ 
60+ 
60+ 

36-72 

36-72 

36-72 

36-72 

36-72 
60+ 

6-20 

10-20 

20-36 

20-36 

20-36 

20-36 

36-72+ 

36-72-+ 
42-60-++ 


60+ 


36-72-+ 
42-60-+ 


52+ 
10-20 
10-60+ 
10-60+ 


10-48+ 


10-48+ 


Surface layers Subsoil 
Thickness Color (dry) - Consistence Texture 
(moist) 
Inches 
- Light brownish gray to | Friable__---- Silt loam to clay loam_._- 
grayish brown. 
4-12 | Light brownish gray to | Friable....-- Silt loam to clay loam-.--.- 
grayish brown. 
6-14 | Dark gray to dark gray- | Very friable__| Heavy silt loam to very 
ish brown. fine sandy loam. 
4-10 | Gray to grayish brown__-| Friable._---- Silt loam. -.----.------- 
4-10 | Gray to grayish brown. -_| Friable_._--- Silt loam...-.---------- 
0-10 | Gray to grayish brown. .-| Friable.__--- ! Silt loam_......-------- 
8-16 | Gray to dark gray_-_---- Friable___.-- Silty clay_.---.--------- 
8-16 | Gray to dark gray.------ Friable.__--- Silty clay..---./-------- 
8-14 | Gray to dark grayish | Very friable..|’Silt loam or very fine 
brown, sandy loam, 
8-14 | Gray to dark grayish | Friable.__--- Silt loam or very fine 
brown. sandy loam. 
8-16 | Gray to dark grayish | Friable.___-- Silt loam or very fine 
brown. : sandy loam, 
6-12 | Gray to grayish brown. - - Pe to Fine and medium sands--_ 
rm, 
2-8 Grayish brown_...------ Very friable... Coarse sandy loam or 
loamy sand, 
4-10 | Gray to grayish brown.--| Very friable_.| Coarse sandy loam or 
loamy sand. 
8-14 | Dark grayish brown to | Friable._---- Sandy loam__..--------- 
dark gray. 
6-10 | Dark grayish brown to | Friable.-_--- Sandy loam__.-.-------- 
grayish brown. 
8-14 | Dark grayish brown to | Very friable_.| Sandy loam...---~------- 
dark gray. ‘ 
6-10 | Dark grayish brown to | Very friable..| Sandy loam__.--.-------- 
grayish brown. 
8-14 | Dark ‘gray to grayish | Friable.----- Sandy loam..-_.-------- 
brown. 
8-14 | Dark gray to grayish | Very friable_.| Sandy loam__...--------- 
brown. 
7-14 | Gray to grayish brown... -| Friable_..-_- Sandy loam_._...------- 
8-14 | Gray to grayish brown. --| Friable.----- Sandy loam_..----.----- 
8-20 | Gray to grayish brown. --| Friable.__--- Sandy loam_._.-.------- 
6-12 | Dark gray..------------ Very friable_| Fine sandy loam_--.--_--- 
7-14 | Gray to grayish brown_--| Very friable.| Fine sandy loam_-----.- 
3-12 | Gray to dark gray_.----- Friable___.-- Stratified silt‘loam, loam, 
and very fine sandy 
loam, 
3-12 | Dark gray to grayish | Friable to Stratified silt loam, loam, 
brown. loose. and very fine sandy 
: loam. 
3-12 | Dark gray to grayish | Friable to Stratified silt loam, loam, 
brown. . loose. and very fine sandy 
loam, 
3-14 | Gray to grayish brown_--| Friable to Stratified silt loam, loam, 
very fri- and very fine sandy 
; ; able. loam, 
3-14 | Gray to grayish brown_--| Friable to Stratified silt loam, loam, 
very fri- and very. fine sandy 
able. loam. 
0-8 Grayish brown to very | Loose..-----|------------------------ 


pale brown, - 
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OF THE SOILS IN HALL COUNTY, NEBR.—Continued 


Subsoil—Continued 


Color (dry) 


Light brownish ‘gray ._.----.--.-- 
Light brownish gray-_--.-.------ 


Light brownish gray to grayish 
brown. 

Grayish brown to pale brown. .._- 
Grayish brown to pale brown_.__- 
Grayish brown to pale brown ___- 
Gray to dark gray-.------------- 
Gray to dark gray_._...-.._.___- 
Light gray to grayish brown 
Light gray to grayish brown_-_____ 
Light gray to grayish brown _----- 
Grayish brown..---------------- 
Brown to light brownish gray_.___ 
Brown to light brownish gray__-_- 
Grayish brown...-.-_----------- 
Grayish brown_._--------------- 
Grayish brown___-------.------- 
Grayish brown____.-_----------- 


Grayish brown to light brownish 


gray. 

Grayish brown to light brownish 
gray. 

Grayish brown 
gray. 


to light brownish 


Grayish brown to 


gray. 


light brownish 


Grayish brown light brownish 


gray. 
Grayish brown___--.-.---------- 
Grayish brown light brownish 
gray. 

Light gray to very pale brown_-__.- 
Light gray to very pale brown. _-_- 
Light gray to very. pale brown.-_-_- 
Light gray to very pale brown---- 
Light gray to very pale brown-__. 


Very pale brown....---...------ 


Very friable__. 
Very friable_.- 


Very friable___ 


Very friable__- 


Very friable__. 
Very friable... 


Friable_..__-. 


Friable to 
loose. 


Friable to 
loose. 


Friable to 
very friable. 


Friable to 
very friable. 


Runoff 
Consistence 
(moist) 
Friable______- Slow_.-..-------- 
Friable______- Medium______.. -- 
Very friable___| Slow_____________ 
Friable______- DIOWSe eee eee 
Friable__.__-- Medium_____.--_- 
Friable___.-_- Rapid.__________- 
Very firm_____ Slow__..--.--.-_- 
Very firm_____ Slow. .-_ =e 
tea Friable._..-_-| Slow._..-_---_--- 
Friable______- Slow to medium._- 
Firm....----- Slow to medium__. 
Loose__-.---- Very slow..-.----- 
Very friable_._| Very rapid____.._- 
Very friable___| Slow___...-----_- 
Very friable___| Slow.:-.-......-- 
Very friable_._| Rapid_...--.-.__- 
Very friable_._| Slow___.--.--._-- 
Very friable.._| Rapid...-.-..---- 
Very friable___| Slow__..__-.----- 


Permeability 


Surface soil 


Moderate_..._--.- 


Moderate______.-- 


Moderate____..-_- 
Moderate___------ 
Moderate.._-_---- 
Moderate____.-__- 
Mena 
Moderate..-..---- 
Moderate____.___- 
Moderate_..------ 


Moderate_._--.--- 


Moderately rapid... 
Moderate..___--_. 
Moderate...------ 
Moderately rapid_. 
Moderately rapid-. 


Moderately rapid_- 
Moderately rapid_. 
Moderately rapid_. 
Moderately rapid_- 
Moderate______-_- 
Moderate to slow_- 
Moderate to slow__ 


Moderate._...---- 


Moderately rapid__ 


Moderately rapid__ 


Moderate.....--.- 


Subsoil 


Moderately slow__- 
Moderate__-.----- 
Moderate_....--_- 
Moderate____-_--- 


Moderate___...__- 


Moderate_____.._- 


Very rapid_._.___- 
Moderately rapid_. 
Moderately rapid_. 
Moderately rapid-- 
Moderately rapid_. 
Moderately rapid_- 
Moderately rapid... 
Moderately rapid_- 


Moderately rapid_- 


Moderately rapid__ 


Moderately rapid__ 
Rapid 


Very rapid....---- 
Very rapid__..___- 
Very rapid_____.-- 


Moderate to very 
rapid. 


Moderate to very 
rapid. 


Very rapid_.._---_ 
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Water-holding 
capacity 


Medium. 
Medium. 


Low. 

Medium, 
Medium. 
Medium, 

High. 

High. 

High. 

High. 

High. 

Medium, 

Very low. 

Very low, 

Low. 

Low, 

Low, 

Low, 
Moderately low. 
Moderately low. 
Medium, 


Medium, 
Moderately low. 
Medium. 
Moderately low. 
Very low. 

Very low. 

Very low. 

Low. 


Low. 


Very low. 
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SOIL SURVEY SERIES 1957, NO. 


12 


SUMMARY OF THE IMPORTANT CHARACTERISTICS 


Map 
symbol 


Depth of 


Surface layers 


Thurman 


Thurman 


Soil soil 
material | Thickness Color (dry) Consistence 
(moist) 
Inches Inches 
Sarpy fine sand___..-----.--- 48-72+ 14 | Gray to grayish brown___| Loose._-_.~__- 
Sarpy loamy fine sand, 0 to 3 48-72-+ 6-14 | Gray to grayish brown_-_.| Very friable- 
percent slopes. 
Sarpy loamy fine sand, 3 to 7 48-72+ 6-14 | Gray to grayish brown._.| Very friable. 
percent slopes. ; 
Scott silt loam_._._.---------- 48+ 4-10 | Grayso-2----s2--se-2-25 Friable____- 
Silver Creek silt loam___------ 36-60 -+ 8-14 | Gray to dark gray__----- Friable_____- 
Thurman fine sandy loam, 0 60-++ 10-20 | Dark gray to dark gray- | Very friable. 
to 3 percent slopes. ish brown. 
Thurman fine sandy loam, 3 60+ 6-20 | Grayish brown to dark | Very friable 
to 7 percent slopes. : grayish brown. 
Thurman loamy fine sand, 0 36-72+4 8-16 | Dark gray to dark gray- | Very friable_ 
to 3 percent slopes. ish brown. . 
Thurman loamy fine sand, 3 36-72 + 8-16 | Dark gray to dark gray- | Very friable. 
to 7 percent slopes. ish brown. 
loamy fine sand, 36-72+ 8-16 | Dark gray to dark gray- | Very friable. 
loamy substratum, 0 to 3 ish brown. 
percent slopes. 
loamy fine sand, 36-72 -+- 8-16 | Dark gray to dark gray- | Very friable__ 
loamy substratum, 3 to 7 ish brown. 
percent slopes. 
Thurman loamy fine sand, wind 36-72-++ 0-10 | Grayish brown to light Very friable__ 
eroded. brownish gray. 
Valentine fine sand___...----- 60-+- 4-12 | Gray to light brownish Loose__.---- 
gray. 
Volin silt loam___-.---------- 36-72 6-18 | Gray to dark grayish.....| Friable__---~ 
Wann fine sandy loam, deep--- 36-60+ 6-14 | Gray to dark gray._-.--- Very friable__ 
Wann fine sandy loam__-_----- 20-36 6-14 | Gray to dark gray_..---- Very friable__ 
Wann loam, deep. .---------- 36-60+ 6-14 | Gray to dark gray.-.---- Friable_____- 
Wann loam, deep, saline... ._- 36-60+ 6-14 | Gray to dark gray._..--- Friable___-_- 
Wann loam_.____..--------- 20-36 6-14 | Gray to dark gray_------ Friable__.._- 
Wood River silt loam, 0 to 1 48-60+ 10-20 | Gray to dark grayish | Friable___-_- 
percent slopes. brown. 
Wood River silt loam, 1 to 3 48-60+ 10-20 | Gray to dark grayish | Friable__.-- 
percent slopes. brown. : 
Wood River silt loam, 3 to 7 48-60 + 4-12 | Gray to grayish brown.--| Friable__---- 
percent slopes, eroded. 
Wood River-Exline fine sandy 48~-60+ 1-10 | Gray to grayish brown-- | Very friable. 
loams. 
Wood River-Exline silt loams__ 48-60-+- 2-20 | Gray to dark grayish | Friable__---- 


brown. 


‘Loamy sand.______.---- 
, Claysc. -S tech en ead 


.Loamy sand or 


Subsoil 


Texture 


Fine sand.__.-.-.-.---- 


Loamy sand____..------ 


Silty clay or clay-_------ 
Loamy sand or |] 
fine sand. 


fine sand. 
Loamy sand or 
fine sand. 
Loamy sand or 
fine sand. 
Loamy sand or 
fine sand. : 


Loamy sand or loamy 
fine sand. 


Loamy sand or loamy fine 
sand. 

Fine sand or loamy fine 
sand. 

Silt loam or very fine 
sandy loam. 

Fine sandy loam_____-.-- 


Fine sandy loam_..._---- 
Fine sandy loam_____---- 
Fine sandy loam.___-_---- 
Fine sandy loam_..-_---- 
Silty clay_...----------- 
Silty clay...-.----- fouigeie 
Silty clay_..------------ 
Silty clay_.__----------- 


Silty clay...--_--------- 
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OF THE SOILS IN HALL COUNTY, NEBR—Continued 


—_---- 
Subsoil—Continued Permeability | ; 
Water-holding 
Runoff : capacity 
Color (dry) Consistence Surface soil Subsoil 
(moist) 
Light brownish gray to very pale | Loose.______- Slow_._.-- 2-2. Rapid__.__ 222 Rapid_._.-.2 222. Very low. 
brown, 
Grayish brown to light brownish | Very friable.__| Slow....-____.___ Rapid__..------_- Rapid_.__.-_---.- Low. 
gray. 
Grayish brown to light brownish | Very friable._.| Medium.__.___._- Rapides... \s.:-0) Rapid_._.---..--- Low. 
gray. 
Dark gray to very dark gray.____- Very firm_...- Ponded.___--_-.- Moderate__...-..-| Very slow____-_-- High. 
Gray to light gray_.___--2 22 2 Very firm__.__ Slowscc 222 cect Moderate... ___ BLOW sn coe wei High. 
Grayish brown_.._-_-..-----_-___- Very friable...| Slow._.-...--__.- Moderately rapid__| Rapid......_____- Low. 
Grayish brown to brown...__.-__| Very friable...| Medium_________- Moderately rapid__| Moderately rapid__| Moderately low. 
Light brownish gray.__.....-..__ Very friable___| Slow..-___--_.__- Rapid____---._--- Rapid_._.--22.-_- Low. 
Light brownish gray_____________ Very friable. __ Medium____--___- Rapid__..-------- Rapid__..----.._- Low. 
Light brownish gray_...-._.222-_ Very friable___| Slow.__.-._-..___- Rapid____-. 2. Rapids. .ere eet. t.5! Low. 
Light_brownish gray_._______-___- Very friable__.| Medium_.__...__- Rapid_____--_- ---| Rapid_.__--2 22 _ Low. 
| i 
Light brownish gray___...-.--__- | Very friable...| Medium____.-____- Rapid. s..c2<c00. Rapid_._.-.----.-| Low. 
Pale brown____-.------_-____--_- Loose___----- DOW s oer fetes Rapides coo dee 2 Rapid_...-------- Very low. 
Light gray to grayish brown_____- Friable___..__ Medium__2___-_.- Moderate... __ Moderate____..___ Medium. 
Light gray to light brownish gray__| Very friable...| Slow_...__-.-.___ Moderately rapid__| Moderately rapid__j Moderately low. 
Light gray to light brownish gray__| Very friable__.| Slow._.._-.--___- Moderately rapid__| Moderately rapid__| Low. 
Light gray to light brownish gray__| Very friable___| Slow_..__________ Moderate_____ Moderately rapid__| Moderately low. 
Light gray to light brownish gray__| Very friable___| Slow_____________ Moderate__..__--- | Moderately rapid._| Moderately low. 
Light gray to light brownish gray_.| Very friable...| Slow...--._______ Moderate__...___- / Moderately rapid__| Low. 
Grayish brown to dark grayish | Very firm____. SlOWs 22) eee bu Moderate__-_.---.| Slow_...--222-2_- High. 
brown. 
Grayish brown to dark grayish | Very firm__._- Medium___.-_-___ Moderate._.....--| Slow_._..-______- High. 
brown. 
Sas brown to dark grayish | Firm___.____- Rapid___-__._____ Moderate_....__- DlOWe ee lee High. 
brown, 
Grayish brown to dark grayish | Firm___-_.__- Slow__--.-22 2-28 - Moderately rapid__| Very slow____-__- High. 
brown, _ 
Grayish brown to dark grayish | Firm_.___.__- Slow___---------- Moderate_.___.__- Very slow.__.---- High. 
brown. 
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GUIDE FOR MAPPING UNITS 


(See table 2, p. 50, for estimated yields for each soil under dryland farming and irrigated farming; see table 5, pp, 59-61, for woodland sites 
and species suitable for planting; see table 1, p. 8, for approximate acreage and proportionate extent of each soil; and see pages 
beginning at p. 103, for block profile descriptions representative of each soil series] 


Dryland Trrigated 
Map capability capability 
symbol Mapping unit Page unit Page until Page Range site Page Woodland site 
Ba Barney loam_..--.---------------- ) Vw-l Si wenicsete Wetland 54 Wet 
BI Broken land_.-------------------- 9  Vie-1 BT. - ex Susutiesk Silty 54 Silty to clayey 
Bu Butler silt loam_..---------------- Jo) =0—-Hs-2 33 IIs-2 43. Bilty 54 Silty to clayey 
CbC Colby silt loam, 7 to 11 percent slopes. 11 TVe-1 36 IVe-1 48 Silty 54 Silty to clayey 
CbD Colby silt loam,: 11 to 30 percent 11 Vie-1 BY -aandacess Silty 54 — Silty to clayey 
slopes. 
cm Cass loam.coscoces sheen e sees ees 10 TIs—5 33 TIs-5 44 Silty 54 Silty to clayey 
3Cm Cass loam, deep..------.---------- 10.0 odI-1 32 Ll 42 Silty 54 = Silty to clayey 
Cs Cass fine sandy loam_...----------- I Tle-3 33 IIe-3 43 Sandy 54 Sandy 
3Cs Cass fine sandy loam, deep---.------ 1 Tle-3 33 TIe-3 43 Sandy 54: Sandy 
Ea Elsmere loamy fine sand__--~------- 12 IfIw-5 35 = IIw-6 45 Subirrigated 54 Moderately wet 
Es Elsmere fine sandy loam_..--------- 12 TIIw-5 35 = IIw-6 45 Subirrigated 54 = =Sandy 
E-W Exline-Wood River silt loams-_--_---- 13 VIs-1 37 = Vs-1 48 Saline lowland 54 ~=Not plantable 
E-Ws  Exline- Wood River fine sandy loams. 12 Vis-1 37 TVs-1 48 Saline lowland 54 Not plantable 
Fm Fillmore silt loam___-------------- 13 IIlw-2 35 = IIIw-2 47 Overflow 54. Moderately wet 
Ha Hall silt loam, 0 to 1 percent slopes_. 14 TTc-1 32 I-1 42 Silty 54 Silty to clayey 
HaA Hall silt loam, 1 to 3 percent slopes... 14. IIe-1 32 TIe-1 43 Silty 54 Silty to clayey 
HaB2 = Hall silt loam, 3 to 7 percent slopes, I4 IIle-1 34 Tife-1 45 Silty 54 Silty to clayey 
eroded. ; 
Hb Hobbs silt loam, 0 to 1 percentslopes. 15 Ilw-3 33 Ile-1 43 Overflow 54. Moderately wet 
HbA Hobbs silt loan, 1 to3 pereentslopes. 15 Ile-1 32 Tle-1 43 Silty 54 Silty to clayey 
H-C3  Holdrege-Colby complex, severcly 16 IVe-1 36 JIe-1 45 Silty 54 Silty to clayey 
eroded. 
Hd Hord silt loam, 0 +0 1 percent slopes-. 17 We-1l 32 =J[-1 42 ~— Silty 54 ~~ Silty to clayey: 
HdA Hord silt loam, 1 to 3 percent slopes. 17 ITe-1 32 TTIe-1 43 Silty 54 Silty to clayey 
Hd82 Hord silt loam, 3 to 7 percent slopes, 17 IITe-1 34 TITe-1 45 Silty 5d. Silty to clayey 
eroded. 
2HdA  Hord silt loam, thin solum variant, 17 ITc-1 32 +l 42 Silty 54 ~— Silty to clayey 
0 to 3 percent slopes. 
2HdB. ‘ord silt loam, thin solum variant, 17 ItTe-1 34 ITe-1 45 Silty 54. Silty to clayey 
3 to 7 percent slopes. 
H-N Hord-O’Neill complex, 0 to 1 percent 17 = ITe-3 33 Ife-3 43 Sandy 54. Sandy 
slopes. 
Ho Holdrege silt loam, 0 to 1 percent 16 IHe-1 32 «I-l 42 Silty 54 ~—s Silty to clayey 
slopes, 
HoA Holdrege silt loam, 1 to 3 percent 16 IIe-l 32 = IIe-1 43 Silty 54 ~~ Silty to clayey 
slopes. 
HoB Holdrege silt loam, 3 to 7 percent 16 ITe~1 34 = IITe-1 45 ~— Silty 54. Silty to clayey 
slopes 
HoB2  Holdrege silt loam, 3 to 7 percent 16 Te~1 34 = 1TTe-1 45 Silty 54 ~—- Silty to clayey 
slopes, eroded. 
Hot Holdrege silt Joam, 7 to 11 percent 16 1Ve-1 36 TVe-l 48 Silty 54. Silty to clayey 
slopes. : 
HoC2 Holdrege silt loam, 7 to 11 percent 16 TVe-1 36 TVe-1 48 Silty 54 Silty to clayey 
slopes, eroded. 
H-O Hall-O’ Neill complex, 0 to 1 percent 14 Ye-1 32 i-1 42 Silty 54. Silty to clayey 
slopes, 
Hs Hastings silt loam, 0 to 1 percent 15 IIe-1 32 T-1 42 Silty 54 Silty to clayey 
slopes. 
HsA Hastings silt loam, 1 to 3 percent 15 ITe-1 32 =IIe-1 43 Silty 54 Silty to clayey 
slopes. 
HsB2 Hastings silt loam, 3 to 7 percent 15 TTTe-1 34 TlTe~1 45 Silty 54 Silty to clayey 
slopes, eroded. 
Hs3 Hastings complex, severely eroded... 15 1Ve-1 36 IlTe-1 45 Silty 54 Silty to clayey 
Ks Kenesaw silt loam, 0 to 1 percent 18 TTle-1 32 I-1 42 Silty 54 Silty to clayey 
slopes, 
KsA Kenesaw silt loam, 1 to 3 percent 18 TTe-1 34 = Le-l 43 Silty 54 Silty to clayey 
slopes. 
KsB Kenesaw silt loam, 3 to 7 percent 18 UTe-1 34 Iife-1 45 Silty 54 Silty to clayey 
slopes. 
La Lamoure silt loam._--------------- 19 TIT w-2 35 ITIw-2 47 Subirrigated 54. Moderately wet 
2La Lamoure silt loam, saline---------- 19 TVs-1 36s ITIs-1 46 Saline lowland 54 Moderately saline- 
; alkali 
Le Leshara silt loam-_.---------------- 19 IIw-4 34 Ilw-4 44 Subirrigated 54 Moderately wet 
2lLe Leshara silt loam, saline..---------- 19 TVs-1 36 TTIs-1 46 Saline lowland 54 Moderately saline- 
alkali 
Lf Leshara fine sandy loam. ---------- 19 IIlw-6 34 =IIw-6 45  Subirrigated 54 Sandy 
Lm Loup loam. --.------------------- 20 Vw-l She .zbaeoit ai Wetland 54 Wet 
MdB Meadin loamy sand, 3 to 11 percent 20 VITs-4 SS ance cee Se Shallow 55 Shallow 


slopes. 


Map 
symbol 
Ms 


GUIDE FOR MAPPING UNITS—Continued 


Mapping unit 

Meadin sandy loam, 0 to 1 percent 
slopes. 

Ovina loamy fine sand_.._________- 

O'Neill loam, 0 to 1 percent slopes -_ 

O’Neill loam, 3 to 5 percent slopes, 
eroded. 

O'Neill sandy loam, 0 to 1 percent 
slopes. 

O'Neill sandy loam, 3 to 7 percent 
slopes, eroded. 

Ortello fine sandy loam, 0 to 3 per- 
cent slopes. 

Ortello fine sandy loam, 3 to 7 per- 
cent slopes 

Ortello fine sandy loam, loamy sub- 
stratum, 0 to 3 percent slopes. 

Ortello fine sandy loam, loamy sub- 
stratum, 3 to 7 percent slopes. 

Ortello loam, 0 to 1 percent slopes. __ 

Ovina fine sandy loam___._________ 

Platte-Sarpy complex...-_.____._._- 

Platte-Sarpy complex, channeled____ 

Platte loam__-__--_- 2-2-2 

Platte-Wann complex_..___________ 

Platte-Wann complex, channeled____ 

Rivérwash-/2s---3-ccc2csec ect 

Sarpy fine sand_._..-22-22- 8 

Scott silt loam____--.-22-2 2-2 elle 

Sarpy loamy fine sand, 0 to 3 percent 
slopes. 

Sarpy loamy fine sand, 3 to 7 percent 
slopes. 

Silver Creek silt loam__.....-___ 

Alluvial land_.._-22.22---2-2--2--e 

Thurman loamy fine sand, 0 to 3 per- 
cent slopes. 

Thurman loamy fine sand, 3 to 7 per- 
cent slopes. 

Thurman loamy fine sand, wind 
eroded. 

Thurman loamy fine sand, loamy 
substratum, 0 to 8 percent slopes. 
Thurman loamy fine sand, loamy 
substratum, 3 to 7 percent slopes. 
Thurman fine sandy loam, 0 to 3 per- 

cent slopes. 
Thurman fine sandy loam, 3 to 7 per- 
cent slopes. 
Valentine fine sand_._....------22- 
Volin silt loam___..---22- 222 ee 
Wann fine sandy loam_..-..--_.__- 
Wann fine sandy loam, deep_____._- 
Wood River-Exline silt loams_______ 


Wann loam, deep____-.___.-._.__- 


Wood River silt loam, 0 to 1 percent 
slopes. 

Wood River silt loam, 1 to 3 percent 
slopes. 


Wood River silt loam, 3 to 7 percent 
slopes, eroded. 
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Dryland 
capability 
unit 

VIIs-4 


IiIw-5 
IIs-5 
TTe~1 
IIe-3 
IITe-3 
ITe-3 
ITTe-3 
TIe-3 
IIIe-3 
IIc-1 
Ilw-6 
VITe-5 
VITe-5 
VIIs-4 
VITs-4 
VIIs-4 
VIII 
ViTe-5 
IVw-2 
ITe-5 
IVe-5 
TIIw-2 
VIw-1 
IiTe-5 
TVe-5 
Vie-5 
IlIe—5 
IVe-—5 
Ile-3 
IIIe~3 
VIle-5 
I-1 
IIlw-6 
TIw-6 
IVs-1 
TVs-1 


Ilw-4 
TVs-1 


Ilw-4 
IIs-2 


IIs-2 
IT Ie-2 


Page 


38 
35 
33 
34 
33 
35 
33 


35 


Irrigated 


* capability 


unit 
IVs-4 
TlIw-5 
TIs—5 
TITe-1 
TIe-3 
TITe-3 
Tie-3 
IlTe-3 
Ile-3 
Iile-3 


ITIs—1 
TIIs-1 


IIw-4 
IlIs—-1 


TIw-4 
IIs—2 


Ille-2 
TITe-2 


Page 


49 


47. 


44. 
45 


43 


46 


Range site 
Shallow 


Subirrigated 
Silty 

Silty 

Sandy 
Sandy 
Sandy 

Sand y 
Sandy 
Sandy 

Silty 
Subirrigated 
Sand 

Sand 
Subirrigated 
Subirrigated 
Subirrigated 


Overflow 
Sands 


Sands 
Subirrigated 
Overflow 
Sandy 
Sands 

Sands 

Sands 

Sands 

Sandy 
Sandy 

Sand 

Silty 
Subirrigated 
Subirrigated 
Saline lowland 


Saline lowland 


Subirrigated 
Saline lowland 


Subirrigated 
Silty 


Silty 
Silty 


Page 


55 
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Woodland site 
Shallow 


Moderately wet 
Silty to clayey 
Silty to clayey 


Sandy 
Sandy 
Sandy 
Sandy 
Sandy 
Sandy 


Silty to clayey 
Moderately wet 
Very sandy 
Very sandy 
Shallow 
Shallow 
Shallow 

Not plantable 
Very sandy 
Wet 

Sandy 


Sandy 


Moderately wet 
Moderately wet 
Sandy 


Sandy 
Very sundy 
Sandy 
Sandy 
Sandy 
Sandy 


Very sandy 
Silty to clayey 
Moderately wet, 
Moderately wet 
Moderately saline- 
alkali 
Moderately saline- 
alkali 
Moderately wet 
Moderately saline- 
alkali 
Moderately wet 
Silty to clayey 


Silty to clayey 
Silty to clayey 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 
All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL ASSOCIATIONS 


Silty uplands: Kenesaw-Holdrege 


COUNTY TuN, 
XY 


» 
AN 


We Loamy and clayey uplands: Hastings-Butler 
[3] Sandy uplands: Valentine-Thurman 


Deep silty terraces: Hord-Hall 


[5] Claypan terraces: Wood River 
WY, 
YW: Sandy terraces: Ortello-Thurman 


Wa 
We Lh Imperfectly drained sandy terraces: Ovina-Elsmere 


T.10_N. 


COUNTY 


BUFFALO 
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SOIL CONSERVATION SERVICE 


HALL COUNTY, NEBRASKA 


SOIL LEGEND 


Each soil on the map is shown by a symbol of letters or of numbers 

and letters. Examples are HsB2, H-N, and Le. The first capital letter, 
except on Alluvia! land, is the initial of the soil series or land type 

name. Complexes are shown by two capital letters, as E-Ws or H-O. Capital 
A, B, C, or D shows the steepness of sloping soils; if there is no slope 
letter the soil is nearly level. A final number 2 or 3 shows that the 


soil is moderately or severely eroded. 
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Roads 
Good motor 


Poor motor 
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R. R. over 

R. R. under 


Tunnel 


Buildings 


SYMBOL NAME SYMBOL NAME 
Ba Barney loam MdB Meadin loamy sand, 3 to 11 percent slopes 
BI Broken land Ms Meadin sandy loam, 0 to 1 percent slopes 
Bu Butlerssiitsloam Oa Ovina loamy fine sand 
CbC Colby silt loam, 7 to 11 percent slopes Ok O'Neill loam, 0 to 1 percent slopes 
CbD Colby silt loam, 11 to 30 percent slopes OkB2 O'Neill loam, 3 to 5 percent slopes, eroded 
cm Cass loam Om O'Neill sandy loam, O to 1 percent slopes 
3Cm Cass loam, deep OmB2 O'Neill sandy loam, 3 to 7 percent slopes, 
Cs Cass fine sandy loam eroded 
3Cs Cass fine sandy loam, deep OrA Ortello fine sandy loam, 0 to 3 percent slopes 
£5 Elsmere loamy fine sand OrB Ortello fine sandy loam, 3 to 7 percent slopes 
ES Elsmere fine sandy loam 20r Ortello fine sandy loam, loamy substratum, 
: i 0 to 3 percent slopes 
— Ealing Weee ane aut loans: 20rB Ortello fine sandy loam, loamy substratum, 
E-Ws Exline-Wood River fine sandy loams 3 to 7 percent slopes 
Fm Fillmore silt loam Ot Ortello loam, O to 1 percent slopes 
Ha Hall silt loam, O to 1 percent slopes Ov Ovina fine sandy loam 
HaA Hall silt loam, 1 to 3 percent slopes P-S Platte-Sarpy complex 
HaB2 Hall silt loam, 3 to 7 percent slopes, eroded 2P-S Platte-Sarpy complex, channeled 
Hb Hobbs silt loam, O to 1 percent slopes Pt Platte loam 
HbA Hobbs silt loam, 1 to 3 percent slopes PW Platte-Wann complex 
H-C3 Holdrege-Colby complex, severely eroded 2P-W Platte-Wann complex, channeled 
Hd Hord silt loam, O to 1 percent slopes - 
HdA Hord silt loam, 1 to 3 percent slopes Rw Riverwash 
HdB2 Hord silt loam, 3 to 7 percent slopes, eroded Sa Sarpy fine sand 
2HdA Hord silt loam, thin solum variant, Sc Scott silt loam 
0 to 3 percent slopes SgA Sarpy loamy fine sand, 0 to 3 percent slopes 
2HdB Hord silt loam, thin solum variant, SgB Sarpy loamy fine sand, 3 to 7 percent slopes 
3 to 7 percent slopes Si Silver Creek silt loam 
H-N Hord-O’Neill complex, 0 to 1 percent slopes Sy Alluvial land 
Ho Holdrege silt loam, O to 1 percent slopes 
HoA Holdrege silt loam, 1 to 3 percent slopes ThA Thurman loamy fine sand, O to 3 percent slopes 
HoB Holdrege silt loam, 3 to 7 percent slopes ThB Thurman loamy fine sand, 3 to 7 percent slopes 
HoB2 Holdrege silt loam, 3 to 7 percent slopes, Th3 Thurman loamy fine sand, wind eroded 
eroded 2ThA Thurman loamy fine sand, loamy substratum, 
HoC Holdrege silt loam, 7 to 11 percent slopes 0 to 3 percent slopes 
HoC2 Holdrege silt loam, 7 to 11 percent slopes, 2ThB Thurman loamy fine sand, loamy substratum, 
eroded 3 to 7 percent slopes 
H-O Hall-O’Neill complex, 0 to 1 percent slopes TsA Thurman fine sandy loam, O to 3 percent slopes 
Hs Hastings silt loam, O to 1 percent slopes TsB Thurman fine sandy loam, 3 to 7 percent slopes 
HsA Hastings silt loam, 1 to 3 percent slopes Va Valentine fine sand 
HsB2 Hastings silt loam, 3 to 7 percent slopes, Vo Volin silt loam 
eroded 
Hs3 Hastings complex, severely eroded Wb Wann fine sandy loam 
3Wb Wann fine sandy loam, deep 
Ks Kenesaw silt loam, 0 to 1 percent slopes W-E Wood River-Exline silt loams 
KsA Kenesaw silt loam, 1 to 3 percent slopes W-Es Wood River-Exline fine sandy loams 
KsB Kenesaw silt loam, 3 to 7 percent slopes Wm Wann loam 
La Lamoure silt loam 2Wm Wann loam, deep, saline 
2La Lamoure silt loam, saline 3wm Wann loam, deep 
Le Leshara silt loam Wr Wood River silt loam, 0 to 1 percent slopes 
Ie Leshara silt loam, saline WrA Wood River silt loam, 1 to 3 percent slopes 
Lt Leshara fine sandy loam WwrB2 Wood River silt loam, 3 to 7 percent slopes, 
Lm Loup loam eroded 


Soil map constructed 1959 by Cartographic Division, 
Soil Conservation Service, USDA, from 1957 aerial 
photographs. Controlled mosaic based on Nebraska 
plane coordinate system, south zone, Lambert con- 
formal! conic projection, 1927 North American datum. 
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Soil type outline 
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